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TORPEDO BOAT FOR THE JAPANESE 
GOVERNMENT. 


WE give an illustration of a torpedo boat lately 
completed by Messrs. Yarrow & Co., of Poplar, for 
the Japanese Government, which is of more than usual 
interest, as she isa distinct departure from the now 
stereotyped form of torpedo boat. Not only is she the 
largest that has hitherto been built, but she embodies 
several new features. The principal novelty is that 
vulnerable parts of the vessel, including the machinery, 
areall protected by one inch steel armor, which may 
be considered as an almost perfect defense against ma- 
ebine-gun fire, having in view the distance at which a 
torpedo boat attacks and the acute angle of fire at 
which it would be hit. The dimensions are 166 ft. long 


ON THE 





by 19 ft. beam, and she will be propelled by twin screws 
driven by engines indicating 1,400 horse power, from 
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which a .~ of nineteen to twenty knots, or about 23 
miles, an hour, may be reasonably expected. The ves- 
sel has already been shipped in pieces to Japan, where 
she will be put together ; and if the trials come up to 
the expectations formed, there is no doubt that this 
type of torpedo boat will find much favor with many 
governments. For not only is good protection ob- 
tained, but the vessel, from her large size, offers great 
and very comfortable accommodation for the officers 
and crew, and is undoubtedly deserving of being con- 
sidered as thoroughly sea-going. How far the advan- 
tages gained by the one inch steel armor will counter- 
balance the disadvantages of reduced speed and in- 
creased cost in consequence is for aatel authorities 
rather than for engineers and shipbuilders to determine. 
The armament will consist of two torpedo tubes placed 
forward for direct ahead firing, the torpedoes being 
ejected by gunpowder. There will also be amidships 
and aft, on the deck, turntables, upon each of which 
will be mounted two torpedo guns, placed at an acute 
angle with one another and arranged for firing over the | 
side. These guns, by being nearly, but not quite, paral- 
lel with each other, if fired simultaneously, will clearly 
very materially increase the probability of the vessel 
aimed at being hit. It is a remarkable fact that the 
Japanese were the first to introduce sea-going torpedo 
boats into their navy, Messrs. Yarrow & Co. having, 
some eight years ago, constructed a number of such 
craft for the Japanese Government, under the superin- | 
tendence of Sir EJ. Reed. Again they have taken the | 
initiative, in conjunction with Messrs. Vessew & Co., in | 
adopting a vessel of such an entirely new type and pos- 
Sessing such evident advantages over their predeces- 
sors.—The Engineer. | 








EDUCATION OF ENGINEERS, AND 
ON DEGREES CONFERRED BY SCHOOLS 
OF ENGINEERING.* 

By Dr. R. H. THurRstToN, Director of Sibley College, 

Cornell University, Ithaca, N. Y. 


It is not many years since the occupation of the en- 
gineer was regarded, universally, within as well as 
without the profession, as one of the most ordinary 
vocations of life, and not as in any legitimate sense a 
**profession.” A quarter of a century ago, the Rensse- 
laer Polytechnic School, at Troy, N. Y., was the only 
institution in this country known as essentially a 
school of engineering. The profession had no organiza- 
tion that was generally considered as representative of 
the great body of practitioners, and its literature was 
of the most limited and unsatisfactory sort. In 
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Europe, matters were more satisfactorily arranged, and 
the high standard of work at the ‘‘ Polytechnique,” at 
Paris, gave to French and German engineers a grand 
objective in their efforts to create a definite field, and 
to produce worthy masters of the profession brought 
into existence by the advances in civilization which 
have made the present century memorable for all time. 
To-day, it is not only universally admitted, by intelli- 
gent men of all classes, that there exists a profession of 
engineering, but that this great profession includes a 
number of branches, or divisions and subdivisions, 
each of which is of such extent that a single individual, 
however able and industrious, and however great his 
opportunities and experience, can hardly hope to suc- 
ceed in practice, if he attempts to cover more than a 
single, and a very narrow, division of this extensive 
eld. 

The profession is thus separated into certain distinct 
sections, some of which have been long recognized. 
Thus, generations ago, the civil and military engineers 
had become well differentiated, and the training of the 
one, as illustrated by the course of instruction now 
given at Troy, and that of the other, as exemplified at 
West Point, had already become, in many respects, 
characteristically distinctive. Foreign schools had 
been instituted much earlier than those of the United 
States, and this distinction of the civil and the military 
lines of work had long before become universally re- 
cognized abroad. Within the past quarter of a cen- 
tury, another process of differentiation has resulted in 
the hardly less universal recognition of another line of 





*Read at the Buffalo meeting of the American Association for Ad- 
vancement of Science, August, 1886. 








separation, by which the profession has been further 
divided, and the ‘“‘ mechanical ” engineer has come into 
prominence as taking cognizance of all work especially 
appertaining to the design and construction of me- 
chanisme and machinery of whatsoever kind. As an 
army, in process of growth from small beginnings, ex- 
ists first as a company, then, as its numbers increase, 
comprehends several companies, then regiments, then 
brigades, then divisions, as its magnitude increases, 
so the profession of engineering, as its work becomes 
more extensive and more important, and as its numbers 
increase, is dividing itself up into a larger and a larger 
number of distinctly separated parts, all, however, 
united in the great organization of which each is ap 
essential member. Asinthe processes of manufacture, 
and asin all industrial organizations, a tendency is 
observed to more and more thorough specialization,, 
each individual taking a less and a less proportion of 
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all the processes of which the finished product is the 
result, and each being more and more generally confined 
toasingle step in the succession, so, in engineering, it 
is becoming more and more necessary for each mem- 
ber of the profession to select some one of its several 
departments, and to confine himself more and more 
closely to some one specialty within that department, 
if he would do his work well, and would most satisfac- 
torily advance toward highest fame and fortune, 

As in all cases in which social changes of importance 
are occurring slowly and gradually, in long periods of 
time, this evolution of the several departments of the 
profession of engineering has gone on so steadily, and 
with so little noise, that it has hardly attracted the at- 
tention of even those most concerned ; and the study of 
the process and its results, and of its evident tendency, 
has occupied the minds of comparatively few, either 
within or without the great body affected byit. It 
still remains a movement to be studied, and there 
still remains a systematic nomenclature to be devised 
and adopted that shail conform to the actual state of 
progress, and which shall adapt itself equally well to 
the changes still to be anticipated and visibly impend- 
ing. 

It would seem to the writer that there is but one 
term in this nomenclature which can be as 
fully established and universally accepted ; that is the 
name of the profession taken asa whole. Our profes- 
sion is thatof Hngineering; and this term ineludes 
every industrial operation, every process of production, 
in which “ engines” of any sort are employed in the ae- 
complishmwent of work and in the production of change 
of raw into finished material. It includes the whole, 
and every detail, of the complete science and all the 
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arts of construction. An “ engine” is defined as “any | 


instrument, implement, or weapon, any mechanical 
contrivance, any machine.” The engineer is the man 
who makes, who directs, who uses, any engine. His 


allowed to act alone, the more will his works be suc- 
cessful.” Thoroughly good engineering exhibits the 
most perfect blending of what have been distinctively 


| termed * theory” and “practice.” It would be better, 


work is the production, the construction, by the em-| perhaps, to say that it is the perfection of theory most 
loyment of the contrivances of invention, of engines ; efficiently applied in daily practice ; for a real theory, 


Hatin, ingenium), of every article, of every kind of 
structure called for by mankind. His is the duty of 
turning all the great forces of nature to the use and 
advantage of the human race, through the ee 
of the inventions of the world. The old limitations of the 
old titles are evidently entirely inadequate to express 
the extent and the importance of the work of our 
greatest of all the professions, measured, if we may be 

rmitted so to measure it, by the material and social 

nefits by it conferred upon mankind. Not only the 
railroad, the canal, the common highway, bridges, ma- 
chinery, harbors and lighthouses, but every product of 
the loom, the iron mill, the forge, the machine shop, 
every construction of whatever kind, even including 
the implements by means of which the agriculturist 
s0Ws his grain and harvests his crops, by which the 
wheat is converted into flour, as well as the means by 
which the product is brought to market and exchanged 
for all that the laborer in the fields may need—all are 
the result of the labors of those who are included 
within this great body of workers, either as directors 
or as humbler laborers. 

To-day, the profession of engineering has become 
divided into four principal divisions—military engineer- 
ing, civil engineering, mining engineering, and me- 
chanical engineering. The primary division was that 
which included the first two titles; the last were pro- 
duced by the differentiation of the second, and are not 
as generally recognized or as well established as the 
others ; the designation of the last is not entirely with- 
out challenge, even within its own body. The reason 
of the distinction between the two first mentioned is 
obvious ; the one branch is concerned with the con- 
struction of military works, of fortifications mainly, 
works which have no interest, professionally, to the 
second, and which are constructed under the direction 
of specially trained men, who are given whole charge 
and control, to the entire exclusion, as a rule, of the 
other division. The other branch has been almost as 
exclusively in control of all civil constructions, such as 
are included in the building of railroads, of canals, of 
harbors and docks, and often, until a recent period, of 
machinery. The construction of machinery, however, 
has been found to demand a kind of constructive and 
inventive talent so peculiar, and those who have been 
successful in its employment have so exclusively de- 
voted themselves to this department of work, necessa- 
rily, apparently, for complete success, that the break- 
ing off of the mechanical branch from the main, 
parent stem has come of natural causes, and as in- 
evitably as any other great natural operation result- 
ing in the production of a new species adapted to 
special conditions and illustrating the ‘survival of the 
fittest "—the fittest to survive under the special condi- 
tions producing the change. The man who is best fit- 
ted to invent, to design, or to construct a machine 
having a specified purpose, and illustrating, in its 
intricacy and its perfect adaptation of every part, and 
of every movement, to the intended object, is rarely 
the man to successfully direct great public works, or 
to project and direct the construction of a thousand 
miles of railroad; while the man who distinguishes 
himself by the construction of an Erie canal or of a 
Pacific railway is not usually competent to invent a 
new valve motion for his locomotives, or to design a 





machine to make the screws with which his carpenters 
secure the fittings in his special car. Each Kind of | 
work demands a different order of talent. The same | 
remarks apply equally to both the last titles of the 
several designations of the four principal divisions of the 
profession of engineering. The names of the last two| 
are to the mind of the writer most perfectly appro 
priate. These indicate precisely the character of the 
work to which the engineer taking up either branch is 
assigned. The designation of either is a good English 
term, is thoroughly understood all over the English- 
speaking world, is thoroughly settled as an accepted 
term by the profession itself and byall who are in 
any way related to it or concerned with it ; it is as well 
understood by the people at large as by the workers 
in the trades which are the hands of the profession, 
and as well by these workers as by the profession itself. 
Perhaps these views may apply as well to militar 
engineering ; but the title civil engineering is not simi- | 
larly expressive, and, were it practicable, at this late | 
date, to find a better term and to substitute it, it 
might be desirable to do so; but it is not probable 
that this could now be done. It may be taken asa 
settled fact that the several recognized branches of 
the profession of engineering will remain as at present, 
and the titles as above given will be seated How 
far this specialization may go in the future, no one can 
say. There is already observable a disposition to create 
a new division to be called electrical engineering, and a 
branch of our membership to be distinctively known as 
the electrical engineers. The fact, as stated by a well 
known electrician, that the so-called electrical engineer 
is *‘ nine-tenths mechanical, one-tenth electrical,” and 
that the most successful practitioners, as a general 
rule, are those who have been educated, and have prac- 
ticed, as mechanical engineers, and that the young 
men entering the profession, where allowed a choice, 
take the title and diploma of the mechanical engineer 
rather than that of the electrical engineer or of 
“bachelor of science in electrical engineering,” thus 
choosing to enter a recognized profession, would seem to 
indicate that, for the present at least, this subdivision 
is not likely soon to become defined. 

We are thus led to the following definitions of the 
province of the profession and its recognized divisions : 

“ Engineering ” is that profession which is concerned 
with all the arts of construction, with the planning of 
all public works, and the design, construction, and 
operation of all machinery and with its applications 
in the industrial arts. s defined by Telford, the 
founder of the British Institution of Civil Eugineers, 
it demands “the acquisition of that species of know- 
ledge whereby the great sources of power in nature are 
converted, adapted, and applied for the use and con- 
venience of nan.” As is well said by Mr. Stoney, ‘“ The 
well educated engineer should combine the qualitica- 
tions of the practical man and the physicist ; and the 
more he blends these together, making each mould 





and soften what the other would seem to distaste, if 





|a true theory, is but the exact statement of the facts 


and laws revealed by observation and experiment, and 
is “‘ practice” precisely formulated. There can be no 
possible conflict between such theory and good prac- 
tice. Practice is simply the application of our know- 
ledge of such facts, and te application of these laws, 
in the ordinary occupations of life; it is the more or 
less correct application of science in the arts. Engin- 
eering compithends the application of all the physical 
sciences to the artsof construction. Every fortifica- 
tion and every piece of ordinance, every railroad and 
every canal, is an embodiment of applied science ; 
“every machine is a solidified theorem.” 

Military engineering is the application of science and 
the constructive arts to the production of fortifications 
and other military works and apparatus. Civil engin- 
eering, properly defined,is the application of science and 
the arts to the construction of whatever is demanded 
in civil life; it is divided into three branches, one of 
which retains the superior title, and comprehends all 
construction such as can be performed by the builder 
of railroads, canals, bridges, and other stationary struc- 
tures required by a manufacturing, and a commercial, 
and an agricultural population. A second division, 
that of mining engineering, has to do with the working 
and construction of mines and the utilization of their 
output in the creation of commercial products. A third 
branch is that of mechanical engineering, which de- 
votes itself wholly to the design, construction, and 
operation of machinery, and to those applications of 
the physical sciences which either dictate the forms and 
proportions of such designs, or are illustrated in the 
operation of such machinery. The last named includes, 
for example, electrical engineering 

The education of the engineer is evidently a prere- 
quisite to his successful practice in either branch of 
the profession. But it becomes evident at once, upon 
investigation of the nature and extent of the demands 
made upon him, that it would be entirely impractic- 
able to educate any one, in the time which can i- 
bly be given to his education, general and professional, 
so completely as to make him competent to enter into 
a practice as broad asis the definition of the term 
‘* Engineering.” Experience has also shown that not 
— is it impracticable to educate the engineer -pro- 
perly for so wide a practice, but itis seldom found 
practicable to secure a general and a liberal education, 
in the ordinary sense of the word, and, with it, a profes- 
sional training, in even one of the four principal di- 
visions of the profession. Few men are to be found, in 
either branch, who are both liberally and profession- 
ally educated, although the desirability of such a 
thorough preparation is plainly seen and readily ad- 
mitted by every intelligent man inthe profession. The 
best training would obviously be one which should 
give the youth a good common school, English educa- 
tion, supplemented by such an a dvanced course as is to- 
day included in what is known as a liberal education, 
and, finally, by a professional course, which should 
prepare the student to enter upon his duties in life, in 
that branch of the profession which he may have 
chosen, with reasonable prospect of being able to suc- 
cessfully solve any problem which may present itself to 
him in the course of his practice. The usual method, 
however, is to give the young man the first and the last, 
omitting the liberal education, and thus to leave him 
at a great disadvantage, as compared with other men, 
depriving him of some of the most desirable and profit- 
able means of making life all thatit should be, for 
himself and his family and friends. The youth is fitted 
to ome a profitable machine, but is deprived of 
much that should be his to brighten his leisure hours 
and to make life worth living. 

The schools in which the professional education and 
training of engineers have come to be conducted have, 
very naturally, followed the method and lines of spe- 
cialization which have been taken by the profession 
itself; and even where not professedly so, have become 
actually, where most successful, special schools, each 
ofsome one of the divisions into which practice has 
settled itself. Thus the Rensselaer Polytechnic School 
is known throughout the United States as a school of 
Civil Engineering ; the Stevens Institute of Technol- 
ogy isa school of Mechanical Engineering ; Columbia 
College has her School of Mines, and Cornell University 
has her Sibley College of Mechanical Engineering and 
the Mechanic Arts, entirely apart from her Department 
of Civil Engineering. The same tendency, less pro- 
nounced, often, is observed in other colleges founded 
on the broadest scheme, as atthe Massachusetts In- 
stitute of Technology, the Johns Hopkins University, 
and other well-known institutions of learning. In near- 
ly all colleges in which engineering is included in the 
scheme of the announced courses, distinct courses are 
planned for each of the principal divisions, each lead- 
ing to aseparate degree on graduation. Up to this 
point, there is little disagreement in either the views 
of educators and of the profession or in the practice of 
the profession and of the schools. 

The character and nomenclature of the degrees con- 
ferred, or proposed to be conferred, by these several 
schools, and in the several branches of the work of 
education and training of engineers, remain subjects of 
discussion, and the views of the wisest members of the 

»rofession, in either branch, are somewhat conflicting. 

hat all can be brought into agreement by any such 
discussion as can be opened by a paper of this charac- 
teris not to be expected ; and it is most probable, in 
the opinion of the writer, that the matter must be left 
to settle itself, as such matters are always settled, by 
the gradual coming into accord of a few leading 
schools, the heads of which are compelled, by force of 
circumstances, to feel out the sentiment of the pro- 
fession, and to takea course dictated by that, and by 
the conditions which are distinctive of this kind of 
education. 

The first question which naturally arises is: What 
should be the nature of the degree conferred by schools 
of engineering ? Should it be a certificate that the 
student has acquired a certain amount of theoretical 
knowledge ? Should it certify that he has been taught 
the elements of that knowledge which is essential to 
success in his work in later life? Should it be a 


guarantee that he is entitled to enter a specified branch 





of the profession ? Should it be title indicating scientj- 
fic attainments? Or, should it be a statement that the 
graduate is actually one of the workers? Another 
question is: What number of degrees should be con- 
ferred upon the alumni of a school of engineering, and 
how shoutd they be assigned, as to order and time, and 
as to accomplishments ? Finally, the question will arise, 
naturally : What will be the value of these degrees to 
the recipient ? How can they be given more than an 
ornamental character ? The answer to the first of these 
interrogations has already been given by a fairly well 
settled practice. In some other professions, it is a 
settled principle that the title conferred shall not be 
that of the profession. Thus, in schools of medicine, 
the degree is Doctor of Medicine, not either Physician 
or Surgeon. It has been said that the degree conferred 
in schools of engineering should, similarly, be Doctor 
of Science, or other such title, rather than one convey- 
ing the idea that the recipient is a practitioner. By 
far the larger number of graduates into the profession 
as Civil Engineers, however, are holding the degree of 
Civil Engineer ; and a similar custom seems to be 
countenanced, by those members of the profession de- 
voting themselves to mechanical engineering, for those 
schools devoting themselves to that branch. In some 
eases, however, the degree *‘ Bachelor of Science in 
Civil Engineering,” or in Mechanical Engineering, is 
conferred ; and in one or two instances, the title given 
is that of ‘“‘ Dynamical Engineer,” as a substitute for 
the latter. This title is, in the opinion of the writer, 
however, and probably in that of the great majority 
of the profession, incongruous, etymologically incor- 
rect, and too unfamiliar, to ever become accepted by 
the profession at large. The titles formerly conferred 
at Cornell University were, for the first degree, Bachelor 
of Civil Engineering, and of Mechanical Engineering, 
or of Architecture, respectively, and, for an advanced 
degree, that of C.E. and M.E. No doctorate was 
established. Recently, the custom followed previous- 
ly at the Troy school has been adopted, and the first 
degree is now that of Civil Engineer or of Mechanical 
Engineer, the second degree becoming that of Master 
in Engineering. 

Few schools give an advanced degree. The Stevens 
Institute of Technology, at one time, proposed to givea 
second degree after some years of practice, and a third 
degree, presumably a doctor’s degree later; but none 
were ever conferred in course, and the matter has dis- 
appeared from the annual catalogue. Two members 
of the profession have been there given the honorary 
degree of Doctor in Engineering, however, thus in- 
dicating the title that will be presumably conferred, 
should the highest advanced degree ever be conferred 
in course. The leading schools of the country are 
divided, in custom, in the conferring of degrees, be- 
tween the two titles above given, that of Bachelor of 
Science in Engineering and that of Civil or of Mechani- 
eal Engineer. The former is more in accordance with 
eustom in non-professional courses, the latter with the 
business demands and general sentiment of the pro- 
fession. 

In deciding the matter, when the subject came up at 
Cornell University, the fact that the special schools of 
engineering had already determined the question in 
favor of the more professional title, and for the reason 
that their action must probably control, as well as be- 
cause it seemed more thoroughly in agreement with 
the views of the leading men in the profession, with 
whom the schools should, for many important reasons, 
continue in the most perfect accord, it was decided to 
give to the graduates, in the regular course, the degrees 
of Civil and of Mechanical Engineer. Todo otherwise, 
it was considered, would be to place the school itself, 
as well as its graduates, at a serious disadvantage. 
The advanced degree, to be given after a specified 
term of practical work in the profession, or after addi- 
tional post-graduate study, was made ‘‘ Master in Civil 
Engineering ” or **‘ Master in Mechanical Engineering,” 
not that the title was considered specially desirable in 
itself, but that some title must be settled upon, and 
that chosen seemed the least objectionable of all pro- 
posed. The term is good English, is thoroughly ex- 
pressive of the mastery of the leading principles and 
methods of practice which its recipient should have 
acquired, and is suggestive of post-graduate study and 
work. The bearer of the title should be so experi- 
enced, and should possess such ability, that he may be 
looked upon as promising to become, if not already, a 
master in his profession. 

It has often been asked : Why has not a Doctorate 
in Engineering been established ? To this question it 
is probably a sufficient answer to say that the system 
of degrees, and indeed of education itself, in engineer- 
ing has hardly yet been fully established ; -it is still too 
youthful, has not yet been sufficiently thought out, to 

complete: and, naturally, the last steps are last 
considered. A well known member of the profession, 
speaking some time since before the Engineers’ Club 
of Philadelphia, urges the establishment of this degree 
as one greatly needed to give dignity to the profession ; 
not that it is possible to give its work greater promin- 
ence than is recognized as due its intrinsic importance, 
but to place it where it rightfully belongs in the social 
scale Sucha degree has already been conferred, as 
already stated, as an honorary degree, and it has been 
proposed to make it an advanced degree, in course, at 
Cornell University, to rank with the doctorates in 
science. A difficulty has, however. arisen in the fact 
that in the other lines of work the degree can only be 
conferred after a course of resident study, and the 


general law, at present, covers all such degrees. In 
the case of the engineer, this is obviously impracti- 
cable, as no member in high standing and successful 


practice could afford, even were he so inclined, to sur- 
render the opportunities opening before him, and to 
step out of a growing practice, simply to secure such 
an indorsement of his ability and acquirements, how- 
ever great he might esteem the honor so conferred. 
The matter is thus held in abeyance for the present, 
until it becomes possible to secure a modification of 
the existing law, such as has already been made in 
some other cases. é 
Members of the profession sometimes object to this 
whole system of conferring degrees, on the ground that 
it tends to produce an impression, within the profession 
as well as without, that there are two distinct classes 
of men practicing the same general line of work, the 
one mainly “ theoretical,” and to some extent neces- 
sarily impractical, the other eminently “ practical,” as 





the term is vulgarly used, and entirely deficient in a 
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knowledge of the theory of the art. It is feared that 
the real fact that the ucated engineer is, as a rule, 
most thoroughly “practical,” and, if possessing a 
recognized position In the profession, is, of necessity, 
usually, a man of large and valuable experience, may 
not be recognized. But in the opinion of the writer, 
there is no danger of such a misunderstanding arising 
among those to whom the subject has any interest. 
Among intelligent men, of whatever vocation, the 
real status of the engineer is well understood, and the 
severity of his training, the thoroughness of his educa- 
tion, the uncompromising manner in which the schools 
drop out the incompetent or careless among the 
students in the technical courses, the conscientiousness 
with which all those who prove to be unfitted for the 
work to be undertaken later are refused admission into 
the ranks of practitioners, the special care taken to 
send out into the world only educated, talented men— 
all those circumstances which give him the assurance, 
more positively, probably, in this profession than in 
any other, that those who actually enter upon the 
practice of the profession are competent, are well 
recognized. The fact of the conferring of a degree will 
no more tell against business success than in the case 
of the physician or of the practitioner at the bar. The 
receipt of the diploma of any institution having a good 
reputation, and the possession of a degree, whether 
that of Master or of Doctor, will always be of advan- 
tage to the recipient ; and the college which most fully 
provides for the conferring of such degrees will secure 
for itself the largest and most valuable constituency. 
So large is the number of young men now turning 
their attention toward the constructive vocations, that 
the technical departments of our colleges, and the 
technical schools of the: country, will henceforth have 
a very large and a rapidly increasing proportion of 
this class of students; and those which are best 
equipped, and offer the best courses of technical in- 
struction, are likely to exhibit the most rapid and 
most healthful growth. A discreet use of the power 
of granting degrees, at the end of carefully arranged 
courses, or as honorary degrees in special and rare 
eases, is one of the most important means of extend 

ing the influence and usefulness of such institu- 
tions generally ; and this is quite as true of the techni- 
nal and professional departments as of the literary. 
Such action on the part of the colleges and technical 
schools will undoubtedly prove of great advantage 
both to the colleges and to the profession. Probably 
very few members of the profession may be given the 
higher of the three degrees specified ; but those who 
do receive so great an honor will esteem it the more 
highly, and the fact that the college conferring it so 
honors the profession will at once give it a very high 
place with the latter. The fact that the authorities of 
so small a number of the colleges recognize as yet the 
changes that are now so rapidly occurring in the views 
of the more intelligent men in the professions, and 
among educators, makes it the more certain that those 
who do see clearly the direction of the current, and 
who provide most ep ag and most satisfactorily 
what is demanded by so large a proportion of our 
citizens, will most certainly, and most quickly, be 
recognized as the best institutions in which to obtain 
—in the best sense of the word—the highest education. 

Among the larger colleges of the country, Cornell 
University alone has, in its organic law, a provision 
that the wants of the industrial classes, the working 
people and the constructive professions, shall have at- 
tention, primarily ; but all the more important colleges 
of the country are introducing technical courses, in 
compliance with a recognized demand for such instruc- 
tion. The technical schools are doing a most excellent 
work, also; and, as a rule, probably, better work in 
professional instruction, than the colleges. There ex- 
ists a prejudice, founded upon fact, undoubtedly, that 
the technical courses can never succeed in the presence 
of the academic schools ; and this feeling pervades not 
only the professions and the ranks of educators, but 
the body of the people as well. This feeling probably 
contributes to bring about the very conditions assumed 
to exist from natural eauses. It is, however, becoming 
more and more common to find technical instruction 
of a very high order given in colleges formerly devoted 
mainly to so-called “liberal” and classical education ; 
and, fortunately, also, it is becoming more and more 
usual to find students first securing a liberal education, 
and then studying in the technical school. It is be- 
coming more generally admitted that the truly edu- 
cated man is he who has received a good general edu- 
cation to start with, and has then obtained a thorough 
professional training. 

There must always exist this difficulty in the way of 
uniting the two lines of work in one institution : The 
technical course requires large expenditures for equip- 
ment, and is an excessively costly department. Thus, 
only wealthy, well-endowed institutions can success- 
fully undertake such work, and then only, as a rule, 
when the technical department is independently en- 
dowed. The constant struggle for appropriations 
among the various departments of a college or a uni- 
versity including technical instruction in its work will, 
necessarily, usually operate to the disadvantage, 
especially, of the latter. It has thus become apparently 
a well settled opinion among those educators who are 
interested in technical work, that technical courses 
must be taught in technical schools. In the opinion of 
the writer, however, this is not necessarily the fact. 
The suceess of the technical departments of Wasbing- 
ton University at St. Louis, and of such departments 
at Cornell, shows that, with the right disposition on 
the part of the government of the institution, and 
good management within the technical departments, 
it is perfectly feasible to secure successful installation 
and growth. It is true that the former of the two in- 
stitutions mentioned has been given independent sup- 
port for its technical departments, and that, in the 
case of the latter, considerable aid from the outside 
has been given ; while the law under which the endow- 
ment was originally made, and the charter of the uni- 
Versity, are mandatory in making the promotion of the 
useful arts, and allied work, the “leading objects” to 

kept in view by the authorities in the develop- 
ment of the university. It is unquestionably true, 
also, that such safeguards are, to-day, usually essential 
to the security and success of technical education in the 
United States ; but these special provisions are becom- 
ing. daily, less and less needed, and it cannot be many 
years before every well-adiministered college will make 
this work, and these departments, as prominent as at 


| the institutions just named, and will find in this ad- 
mission of the newer elements of the education de- 
| manded by the people the foundation of their most 
fruitful development and highest prosperity. The in- 
fluences so greatly dreaded by Reuleaux and others, 
who declare it to be impossible to found a successful 
technical school within the walls of the university, will 
continue to exist, and to be felt, in the future, as in 
the past ; but they will have, each year, a less serious 
power for evil, and it cannot be long, even if it be not 
so to-day, before they will be found, not only no longer 
hurtful, but to be thoroughly helpful through the 
conservative effect which they must always exert upon 
the technical courses. The same influences, and the 
same personal action, which to-day, in many cases, 
retard the healthy and desirable growth of technical 
education will, in time, we may be sure, come to our 
aid, assisting in the development of a wholesome pub- 


lic sentiment in favor of prefacing a professional train- 
ing and education with a good, broad, liberalizing, 
general education, for all whose circumstances will 
possibly admit of their securing it. This change is 
rapidly progressing, and the writer sees it, year by 
year, more and more unmistakably. The admission, 
by the profession itself, that systematically planned 
and carefully executed courses of professional educa- 
tion, leading to degrees having real significance and 
value, are essential to the attainment of high rank, 
within its own body, will prove one of the elements, 
and one of the most Important elements, conducing to 
|this result. The education of engineers is already 
|looked upon, by the most intelligent of educators, as 
| one of the highest duties and privileges of our educa- 
tional institutions ; it is the great work of the times. 
No more significant indication of the change which 
has, during the generation just past, occurred in the 
minds of the most far-seeing and thoughtful among 
our citizens could be imagined than the fact that much 
of the best of the material now coming into our tech- 
nical schools consists of youth whose fathers are leading 
men in the, hitherto, so-called ‘learned professions.” 
We may rely upon it that the men who send their boys 
into what they regard as the most promising direction 
of work and advancement are not likely todo any- 
thing to impede the great change which has so auspi- 
ciously begun. Those influences which have been so 
greatly sy) eg 9 will soon have no existence ; and 
the very classes of men from whom obstruction has 
been feared will ultimately, we may be sure, be found 
to be the very best and most influential friends of these 
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growing “ useful” professions, which are founded upon 
the “‘useful” arts. The work has no real enemies, and 
is gaining, constantly, strong and helpful friends, 
where friends were least expected. It is for the mem- 
bers of our profession to justify the hope and the ex- 
pectation of those friends by seeing that the high 
standard which has hitherto been adhered to in our 
technical schools is continually upheld, and that those 
who enter their ranks, carrying the diplomas of the 
schools, most perfectly combine that familiarity with 
theory and that knowledge of the arts, the union of 
which is essential to real success. 








RUDDER HOLDFAST. 


At the Liverpool Exhibition, Robert Roger & Co., 
of Stockton-on-Tees, exhibit a model of their patent 
rudder holdfast. It consists of two ratchets of semicir- 





ROGER’S RUDDER HOLDFAST. 


cular form bolted to the deck ; two pawls are attached 
to the quadrant on the rudder head. These pawls are 
held up by means of chains attached to hooks fixed to 
the boss of the quadrant, in such a position that they 
may be unhooked without any risk of accident to the 
person employed. Intheevent of the steering chains 
breaking, both pawl chains are unhooked, when the 

awls will drop into the ratchets beneath them, and 
10ld the rudder securely in position. It may happen 
that the position of the rudder when thus held is one 
which would throw the vessel out of her course. In this 
case one or other of the pawls may be lifted, allowing 
the rudder to move by the action of the sea in the re- 
quired direction, while the other pawl, being in gear, 
will prevent any backward movement. 





THE STEAM GOLIATH. 


THE engraving represents a 10 ton steam Goliath 
recently designed and constructed by Mr. Thomas 
Smith, Steam Crane Works, Rodley, Leeds, to the 
order of Mr. L. Samuel, of Sydney, for the New 
South Wales Government. ‘The crane, which is 
mounted on the top of a traveling gantry, has a 
radius of 20 ft. for a working load of 10 tons, and 
was thoroughly tested with a load of 114 tons, 
traveling and revolving in every direction, and was 
found very satisfactory. The engines have a pair of 
cylinders with balanced disk cranks, and are provided 
with the usual link motion. The hoisting motion has 
both single and double purchase gear, and is fitted 
with two brakes, one being placed on the drum shaft. 
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The winding drum is grooved and of sufficient diame- 
ter to hold 90 ft. of chain without overlapping. The 
crane is made to revolve and travel in either direction 
while the load is being hoisted. The jib adjusting 
motion is worked with worm gearing, and is provided 
with a safety brake ; it is of sufficient strength to ad- 
ust the jib with the test load of 114¢ tons suspended. 

he boiler is of the usual vertical type with cross-tubes, 
and is provided with all necessary fittings. The feed 
ump, which is worked from the engine shaft, can lift 
he feed water from the ground level when required. 
The gantry is of wrought iron, all the rivet holes being 
drilled in position ; it is made to span three sets of 
rails of 4 ft. 814g in. gauge. Fixed to the end carriage 
are two warping drums, driven from the engine shaft, 
for the purpose of drawing the railway wagons into 
position. The whole, as will be seen, runs on six 
wheels, which are steel-tired and fitted on to steel 
axles. The total weight is nearly 70 tons, without 
either water, fuel, or ballast.—Hngineering. 


THE DAVY STEEL PLANT. 
A MODIFIED arrangement of Bessemer plant has 


been invented by Mr. Alfred Davy, of the firm of Messrs. 
Alfred Davy & Co., Sheffield. It is expressly design- 


























it is rammed up and ready for work. This adjustment 
is important, where the operation of teaming, ete., has 
to be done by hand, as in an ordinary foundry ladle. 

The trunnions are of steel, one being solid and serv- 
ing only to support that side of the converter to which 
it is attached ; the other is larger, and is made hollow 
for the passage of the blast. It is so arranged at the 
end as to receive a branch, D, which is attached to the 
stand-pipe, C, and remains stationary while the vessel 
is turned up or down. Leakage of blast between this 
branch and the trunnion is prevented by a stuffing 
box and split gland. A wormwheel is keyed on the 
| trunnion and worked by a worm, the shaft of which 
turns in bearings attached to the side rods, as in an 
ordinary crane ladle. 

The side rods are extended at the ends, as shown in 
| Figs. 2 and 3, to drop into the standards, B, B, and 
the height of the blast pipe, C, isso adjusted that D 
and C touch when the converter rests on the standards 
for blowing ; the branch is then readily secured by the 
pivoted yoke and screw, E. 

The pipe for taking the blast from the trunnion to 
the tuyere box is made telescopic to allow for any 
variation in the distance between the trunnion and 
| tuyere box caused by adjusting the vessel to its center 
| of gravity, or from difference in the bottoms, of which 
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DAVY’S STEEL MAKING PLANT FOR SMALL STEEL WORKS. 


ed for the production of steel for ingots from the small- 
est size up to the full weight of the charge, and also 
for the production of steel castings in ordinary cast- 
iron foundries at a very little additional outlay for 
7" The want of such a plant, says Engineering, 
1as long been felt in small steel works and by engineer- 
ing firms who have been desirous of making their own 
steel ingots and castings. 

The operation of steel making can be performed in 
the Davy portable converters at very short notice, 
with the advantage that the steel is not cooled by 
being first poured into a ladle before it is run into the 
moulds. or use in engineering works the molten iron 
may be taken direct from the ordinary foundry cupola, 
to which the converter is carried by the crane. The 
following is a short description of the plant : The shell 
for the 10 ewt. converter is made in two parts of 3¢ in. 
wrought-iron or steel plates, the joint being at the 
widest part to facilitate the lining of the vessel. The 
lining is of ganister rammed up in the usual way, and 
the Bted form and dimensions of the vessel are 
those found by experience to be most suitable for 

converters. On the opposite sides of the shell 
are eted two wrought-iron plates, AA, Fig. 2, the 
rivets having countersunk heads on the outside. These 
plates are planed parallel to each other, and to them 
are bolted the trunnions, the soles of which have slots 
for the bolts (Fig. 1) to permit of the vessel being 
adjusted, so that it turns on its center of gravity after 


two or three should always be kept ready for use. The 
connection with the tuyere box is made with a conical 
seat, and is secured by the pivoted yoke and screw, F. 
The internal flange, G, Fig. 1, in the bottom, is to pre- 
vent the ganister dropping out when turned over for 
putting it into its seat. The tuyere box is closed by a 
dished wrought-iron or steel plate 3g in. thick, turned 
about y's in. smaller than its seat, which is bored and 
faced to receive it, and when fastened by the crossbar 
and screw makes a perfectly air-tight joint. 

When the converter is too heavy to be turned by 
hand, a pulley on the crankshaft of the blowing engines 
(Pig. 9) drives the ecountershaft, H, which is connected 
with the driving apparatus by open and crossed belts, 
either of which may be moved at pleasure on to a fast 
pulley on the shaft, J, which is connected by bevel 
gearing with the wormshaft. To connect the converter 
with the turning gear, it is simply necessary to put the 
loose socket shaft, N, on to the square end of the worm- 
shaft and connect the clutch, M. The converter may 
then be turned up or down as required. When the 
blow is over, the vessel is turned down and blast shut 
off, the yoke, E, released, and the socket shaft remov- 
ed, which is done by the blower in a few seconds. The 
vessel is ready to be carried to the moulds by the crane, 
leaving the standards free to receive another vessel for 
blowing. Engines having two 12 in. steam and two 18 
in. air cylinders are sufficiently large for a 20 ewt. or 





25 ewt. converter. 


The 2 ewt. porns hand converters are shown in 
Figs. 5, 6, and 7, mounted on a carriage to run on rails 
by hand over a shallow casting pit. The vessel is 
pag: 4 dropped on to the four studs, which are riveted 
to the angle iron ring, A, Fig. 6, and has its center of 
gravity adjysted by packings under the angle iron on 
the vessel. The trunnions and wheels (which are 30 in, 
in diameter) are of steel ; the connection of the former 
with the tuyere box is made by a telescopic pipe with 
spherical valve seats at either end, so as to suit all the 
vessels which may belong to one carriage. The bottom 
of the converter is a single fireclay lump which forms 
the tuyeres, and this can be =o at any time in 
two or three minutes, even when the vessel is at a 
white heat. 

The operation of blowing is conducted as follows: 
The vessel, after being set in a horizontal position and 
run along the rails to the cupola to receive the charge, 
is taken to the fixed blast pipe and the connection 
made by a pivoted yoke and screw, as already de- 
scribed, for the crane converter ; the handle of the car- 
riage is a into the top of the fixed bracket, B, 
and secured by a cotter to keep the carriage steady 
during the blow. The blast is put on and the vessel 
turned up by the hand gear shown at C; when the 
blow is over and the metal ready for —s> the ear- 
riage is disconnected from the bracket, B, and the 
metal is poured by simply raising the back end of the 
earriage by hand. 

From this description it will be seen that where com- 
ence | large quantities of steel are required, two 

lows an hour may easily be got from a one-ton plant 
with extra converters. he converters (either hand or 
erane) can be used at any time, just as and when re- 
quired, like ordinary foundry ladles, while the cost of 
the plant renders it within reach of manufacturers of 
steel, or foundry proprietors. The details of the plant 
were designed by Mr. John Hardisty, Britannia lron 
Works, Derby, who was formerly assistant manager of 
the Elswick Steel Works, Neweastle-on-Tyne; and 
Messrs. Handyside are making a considerable number 
of castings, such as steam-hammer tups, gun-carriage 
transoms and brackets, crane, tread, and gear wheels, 
corve wheels, bells, plowshares, etc., ete., all of ex- 
ceptionally high quality. 

y the erucible and open-hearth processes, steel 
eannot be made and maintained sufficiently hot for the 
production of sound small steel castings with less than 
about 0°30 to 0°40 per cent. carbon, and nearly the 
same amount of silicon; but Mr. Hardisty is making 
small castings, by the use of this plant, containing only 
0°18 per cent. carbon and a trace of silicon. They are 
remarkably tough, and are found on machining to be 
entirely free from blowholes. As many as 160 castings 
are being made at one blow of 15 cwt. of steel. 








MACHINE FOR GROOVING ROLLERS. 


THE grooving of mill rollers is net only a subject of 
interest to those millers who employ the new process 
of grinding by rollers, but is one of considerable im- 
portance to manufacturers of roller mills, on account 
of the slowness of the process and the difficulty of per- 



































MACHINE FOR GROOVING ROLLERS. 


forming it cheaply. Up to the present, manufacturers 
have used nothing but a machine with a single tool 
holder, containing a single steel tool for each roller to 
be grooved. Under such circumstances, the operation 
consumes much time and becomes very expensive. 
Messrs. Philippot, Schneider & Jaquet, of Stras- 
bourg and Joinville, struck by the inconveniences at- 
tending the operation, have recently devised a groov- 
ing machine of a peculiar style, which we find describ- 
ed in the Journal dela Meunerie. 
Through the arrangement of this ingenious machine, 
a large number of tools, each making a groove, may 
be used at the same time. In fact, as many as 40 tools 
may be applied forrollers 15 inches in diameter, and 
forty times more work be thus executed than with the 
simple grooving machines, and with the assurance 
that there shall be an accurate parallelism. 
The roller to be grooved is placed in the center of a 
east iron ring that carries the steel tools, and is pushed 
upward in the direction of its axis while it is effecting 
a slight rotary motion, in order to give the grooves the 
helicoidal direction demanded for grinding wheat. 
The grooving tools are fastened to the central ring 
with ascrew. At their outer extremity they are pro- 
vided with threaded sockets which serve as axes for 
small toothed pinions that en with a large, cir- 
cular, horizontal rack. To this latter is fixed a lever, 





which may be moved by hand or automatically, and 
which serves to run the rack the desired distance back- 
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ward or forward, so as to carry the tools toward the 
roller or make them recede from it. At the same time, 
another lever, whose extremity is provided with a 
ratchet-toothed segment, serves for making the proper 
number of grooves in the roller. When the latter is 
provided with its first series of grooves, all the tools 
are drawn back at the same instant by means of the 
lever, in order to prevent a wear of the tools when the 
roller descends, All the tools are revolved at the same 
moment around the roller, by means of the ratchet 
segment, and another series of grooves is begun.—Le 
Genie Civil. 











THE JACQUELIN & CHEVRE EXCAVATOR. 


In the annexed engravings are illustrated the modi- 
fications that have been made by Mr. C. Bourdon in 
the Jaecquelin & Chevre excavator. 

The motor and its boiler, as well as the bucket frame, 
are mounted upon one and the same platform, which 
revolves around a vertical axis (Fig. 1). In this way 
the bucket frame is properly balanced in all positions, 
while at the same time the length of the truck is re- 
duced to the necessary minimum. The motor for 
moving the machine forward is done away with, and 
progression is effected simply and regularly by turn- 








ing the winch of the windlass that actuates the driv- 
ing wheels. The other distinctive features of the ap- | 
paratus have been preserved—especially the revolving | 
of the tumbler by belts, so as to prevent, through a | 
sliding over the pulley, the breakage that would occur 
in ease of an exceptional resistance ; the discharge of 
the rubbish over the central pivot ; and the peculiar | 
mode of attaching the buckets to the chains, so as to/| 
allow them to move forward without spilling their 
coutents. The buckets, instead of being fixed to the 
links, are movable around a horizontal steel pin that | 
connects the two chains, and are consequently capable | 
of taking the different positions limited by two tappets 
fixed on each side of the bucket and resting upon two 
projecting links. Each bucket is provided below with | 
a roller, which, during the working of the apparatus, 
travels over an iron T beam that terminates below in 
a cast iron piece resting upon the tumbler axle through 
the intermedium of a bearing. This piece forms a re- 
curved guide, by the action of which the tappets are 
made to come into contact with the chain projections 
without shock. When the bucket reaches this position, 
it is garried along to the upper tumbler, which first 
lifts and then overturns it, and then takes a position, 
for filling again as it returns to the lower tumbler. For 
the purpose of facilitating the emptying, and for re- 
taining the rubbish, a piece of iron plate connecting | 
the two chains is arranged in front of the buckets. 

The apparatus, as now constructed, weighs but 30 | 
tons and is easily transportable, all its parts being 
light—a valuable feature in an excavator designed es- 
pecially for ditching. For discharging the rubbish, 
either a chute ora carrier is used. In the first case 
(Figs. 2 and 3), the excavator is followed by a car that 
earries two turntables connected by inclined planes 
with the trucks of the incoming and outgoing cars. A 
var that has just been loaded, having been hauled 
upon the turntable belonging to the track of the out- 
going trains, is connected with the first empty car of 
the other track by acable that passes over pulleys 
fixed to the rear crossbar of the excavator. Upon 
then pushing the loaded car up the inclined plane, the 
empty car is caused to mount the corresponding turn- 











| pharmaceutical 


| losses and to obtain a good article. 








table. This car is then ready to replace another, which, 
having previously been hauled to the space between 
the tables, is beneath the chute and heing loaded 
while the others are being maneuvered—the operation 
of loading being thus practically continuous. When, 


as shown in Fig. 1, acarrier is employed, the latter is | 


actuated by a special motor, and rests at one extremity 
upon the pivot of the platform and at the other upon 
a frame sufficiently wide to allow the apron to have a 
certain obliquity. The tracksare pana under the 
girder, and upon these are kept the empty cars that 
are to be hauled under the tumbler of the carrier. 
Both systems work equally satisfactorily, but the 





Fie. 3—EMPTYING RUBBISH BY MEANS OF 
A CARRIER. 


first, through its simplicity and moderate cost, seems 
to us to be the one indicated as an accessory to a 
ditching excavator.—Le Genie Civil. 





THE MANUFACTURE OF CHLOROFORM. 


THIS important article, originally taken from the 
Chem. Zeit.. will be interesting to manufacturers of 
preparations. The preparation of 
chloroform on the large scale on strictly economical 
principles requires no little skill and care, so as to avoid 
This is plain when 
we consider that the boiling point of pure chloroform 
is only 61° C. The following is the method given for 
its manufacture in quantity : 

If fresh bleaching powder be mixed with alcohol and 
water into a thick mass, a violent reaction occurs, with 
the formation of chloroform-formic acid, ethylh ypochlo- 
rous ether, and small quantities of other compounds. 
In this reaction chloride of calcium is unacted upon. 
Calcium hydrate only takes part in the action in so far 
as it saturates a portion of the products formed by an 
excess of the bionaihiae powder in its action on the 
alcohol. In order to prevent the formation of these 
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Fie. 2,—-EMPTYING RUBBISH 


BY MEANS OF A CHUTE, 


secondary products, an excess of alcohol must be pres- 
ent. The necessary apparatus for the preparation of 
chloroform is exceedingly simple. It consists of one or 
more generators, condensers, small iron receivers, store 
tanks, washing pans, and a copper rectifying retort. 
The Generator.—For the generators cylinders of boiler 
plate, 13 to 14 mm. thick, are used. For a daily pro- 
duction of 125 kilo. of chloroform, four generators, 1°4 
m. high and 2 m. diameter, are required. In each 
generator is an agitator, an inlet pipe for steam and 
one for water, and a manhole for charging with bleach- 
|ing powder. On the upper edge of the generator is a 
perforated leaden pipe in connection with the water 
| main ; a tube, 75 mm. inside diameter, with the great- 
est possible dip, combines the generator with the con- 
denser. The latter is placed as near as possible to the 
generator. On leaving the condenser, the condensing 
worm ends in a receiver. This is a small cylinder, 75 
ecm. high and 40 cm. diameter, of boiler plate, 15 mm, 
thick. 
Washing Pans.—Crude chloroform contains consider- 
able quantities of alcohol in solution, from which it is 
separated by washing with water. The apparatus 
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consists of a narrow, high cylinder, with a hemispheri- 
eal bottom, and an agitator in the form of a ship’s 
|serew, so that the liquid is worked upward. At the 
side of the apparatus taps are attached to let off the 
| wash water. As this water contains alcohol, it is kept 
in a store tank. In order to wash a daily yield of 160 
| to 175 kilo. of crude chloroform, 800 liters of water are 
| necessary. 

| Rectification.—The chloroform, separated as far as 
possible from water, is rectified in a copper retort, as 
shown above, the construction of which may be readily 
understood from the drawing. It is desirable, in this 
case, to connect the retort and the condenser with a 
tube, as short and as sharply inclined as possible. Ex- 
perience has shown that with 4 parts of bleaching 
powder of 103° to 108°, 3 parts alcohol of 96° Tralles, 
and 13 parts of water, give the best yield. In order 
to reach a daily production of 125 kilo. chloroform, 
each generator must be charged with 400 kilo. bleach- 
ing powder, 300 kilo. alcohol, and 1,300 liters water. 
The alcohol is first run in, then water, until 1,600 liters 
of liquid are in the vessel, and the agitator is set in 
motion. The 400 kilo. bleaching powder are then 
added ; the vessel is closed, and heated with steam. 
At a certain point of the generator an iron tube, which 
is filled with oil, dips into the liquid, and in the oil a 








thermometer is placed. As soon as the thermometer 
indicates 40°, steam is turned off ; the agitator is kept 
in motion until the thermometer indicates 45°, and is 
then stopped. The temperature now rises slowly to 
about 60°, usually its highest point. In very warm 
weather the temperature is apt to rise higher ; but this 
must be as far as possible prevented by running cold 
water over the apparatus. Between the receiver and 
the condenser a glass tube is inserted. As soon as the 
reaction begins, a fine rain of chloroform, alcohol, and 
water is seen to be driven through the tube. The air 
driven from the apparatus is saturated with chloro- 
form vapor, and this must be allowed to escape into 
the open air, after previously being washed through 
water. This violent reaction lasts about a minute, 
and then chloroform begins to pass over. As soon as 
about 3 kilo. are distilled off, the agitator is again set 
in motion. When no more chloroform separates out 
in a sample of the distillate, the iron receivers are 
changed, and the distillate, consisting of aleghol 
saturated with chloroform, is collected separately. 
This is continued till, on shaking with water, no more 
chloroform separatesout. The distillation is continued, 
and the weak alcohol run into the store tank until it 
reaches 3 per cent. Tralles. The lime mud is then run 
off. The weak aleohol in the tank is made up to the 
proper strength, and used for a fresh operation.—J/. Soc. 
Chem. Ind., 1886, 389. 
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THE “DEA” DROP-BOX MOTION FOR LOOMS. 


THE accompanying engraving represents in perspec- 
tive the application of an ingenious drop-box motion 
toa loom having four boxes. By this invention it is 
sought to obtain a positive up and down motion for 
the boxes without dependence on the action of gravity 
or springs. Although the apparatus is represented as 
applied to a loom with four boxes, it is, with some few 
modifications, applicable for use with three or more 
shuttles. The apparatus is driven from the crank 
shaft of the loom through the highest of the series of 
spur wheels on the loom side. On the shaft carrying 
this wheel are two sector wheels, parts of which are 
visible in the engraving, and which are capable of 
sliding upon the shaft. fh connection with the sectors 
are two smaller wheels, which operate eccentrics, 
having suitably inclined faces. The two rods connect- 
ed to the horizontal lever near the bottom of the loom 
side are also connected at their upper ends to the two 
eccentrics. The further end of the horizontal lever is 
connected to the drop-box, and its fulerum is a pin 
working in vertical slots. in their usual position, the 








| the sectors, and these are thus slid along the shaft and 

yut into gear with the eccentric wheels. It follows 
|that the motion of the lever, and therefore of the 
|drop-box, is governed by the pattern apparatus on 
|the card cylinder. When it is required to employ 
| three boxes instead of four, the connecting arm to the 
| right, or next the back of the loom, is constructed to 
| give half the throw of the other, and the positions of 
| the horizontal lever will then be assumed, as shown in 
| Fig. 3, instead of as represented in Fig. 2. Locking 
| plates are provided for holding the eccentrics, and 














Fie. 1.—THE “DEA” DROP-BOX MOTION FOR LOOMS. 


sectors are not engaged to the smaller wheels before 
mentioned ; but when either of them are slid upon the 
shaft, the corresponding wheel is, by the rotation of 
the sector, turned through half a revolution, sinee it 
has twice as many teeth as there are on the sector. 
This half revolution of the small wheels produces a 
half revolution of the eccentric also, and this motion, 
being transmitted by the rod to the horizontal lever, 
causes the latter to assume any one of four positions. 
Referring to the diagram (Fig. 2), where either of the 
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horizontal black lines represents the horizontal lever 
through which the drop-box is actuated, it will be seen 
that if both the eccentrics are operated simultaneously, 
the horizontal lever will be moved either from the 
position 1 to position 2, or from 2 to 1. If they are 
similarly operated when the eccentrics are at 180°, then 
the lever will be moved upon its fulerum, and the ends 
will be respectively elevated and depressed, as in I 2 or 
IV i 


The diagram (Fig. 2) shows all the positions which 
can be obtained by this arrangement by operating the 








Tm, 3. 


levers together or independently, and either of them 
may be assumed at one operation, whatever the pre- 
vious position of the horizontal lever may have been. 
The means for operating the apparatus are similar to 
those ordinarily employed, and they may be a pattern 
chain, lattice bars and pegs, or perforated cards, passing 
over the card cylinder shown to the right in the per- 
spective view, and which is operated by the star wheel, 

tween the sectors and the card cylinder are two 
ueedies controlled by the pattern chain, or its equi- 
valent, in such a manner that when required they are 
pressed separately or together upon inclined faces on 





consequently the shuttle boxes, in position between 
their purposed movements. 

The apparatus is the invention of Mr. 'T. L. Daltry, 
of Manchester, England.—Jndustries. 

THE NICKEL PLATING OF WIRES. 

Up tothe present time, the nickel plating of wires of 
iron, copper, or brass. practically speaking, has had 
little or no suecess. Notwithstanding this, writes Dr. 
Langbein in his well-known work, I| believe that steel 
or iron wires, such as piano wire can be successfully 
nickel plated, in order to prevent rusting, or, at the 
least, to postpone as long as possible the commence- 
ment of oxidation. 

Single wires, cut into measured lengths, can be treat- 
ed by following the ordinary rules for nickeling ; but 
this method will not answer when wire of a hundred 
yards anu more in length is to be handled, such as 
occurs in Commerce rolled up into coils. The plating of 
coils of wire is practicable only to the extent of coating 
with nickel the upper coils exposed over the anode, 
while the coils underneath receive none. It is there- 
fore necessary to uncoil the wire, and, for the sake of 
rendering possible a continuous treatment for a long 
time in lye and scouring baths, as well as in the nickel 
bath and hot water reservoir, to allow it to take the 
course indicated in the drawings in sectional elevation 
in Fig. 1 and in plan in Fig. 2. 

The uncoiling of the wire is effected by a slowly 
turning wheel, upon which the nickel-plated wire 
again is wound into coils, which, as well as the wheels 
| from which the wire is unwound, are not shown in the 
sketch. In Fig. 1 four wires pass over the four rollers, 














a, mounted on a common axle, to the rollers, b, seen at 
the bottom of the lime tub, A, whereby it is brought 
into contact with the thick milk of lime in the tub, A - 
from the rollers, b, the wires 3s through the wooden 
cheeks filled with felt, which retain the excess of ad. 
hering lime and permit it to fall back into the tub, A - 
then they pass over the rollers, c and d, between which 
is a rose, gy, which, with strong jets, washes away the 
residual lime. The rollers, d, as well as their axle, are 
of brass, and to the latter is connected the negative 
pole of a ape! or dynamo, so that the wires, by pass- 
ing over the rollers, d, become charged with negative 
electricity. ‘The wires pass from the rollers, d, over the 
rollers, s, Fig. 2, in the frame in the tub, C, containing 
the nickel solution, so that the wires are subjected to 
the action of the anodes arranged in this tub equally on 
both sides. The wires pass to the roller, e, are scoured, 
and — pass through a hot water reservoir and 
through driers (both of which apparatus are omitted 
in the cut), and so on to the rollers, on which it is 
again wound into coils. If a high polish of the coat- 
ing is —— it can be passed under pressure through 
leather clamps supplied with Vienna chalk powder. 


RECENT PROGRESS IN THE COAL TAR 
INDUSTRIES. 
A RECENT LECTURE AT THE ROYAL INSTITUTION. 


Sir Henry Roscok, M.P., in his lecture upon the 
above subject,said that Goethe in his early years—about 


|1741—deseribed a visit he paid to a “ burning hill,” 


near which he met an old philosopher engaged in col- 
leeting therefrom oils, resin, and tar; the labors of 
that philosopher were not successful. Times have 
changed since then, for now some branches of the coal 
tar industries may be valued at millions sterling per 
annum, and keep thousands of men in employment. 

All organic compounds, said the speaker, may be re- 
ferred to certain hydrocarbons or ‘skeletons ;” two 
great classes of such compounds are known as paraffin- 
oids and benzoids, for from these hydrocarbons they 
ean be built up by synthesis. In rock oils is the world’s 
largest supply of almost natural paraffinoids, but these 
cannot be used in the color industries ; the largest sup- 
ply of the benzoid hydrocarbons may be obtained from 
coal, of which ten millions of tons are consumed annu- 
ally in the blast furnaces of this country. Recently, 
methods have been adopted to collect the oils from 
these sources, but so far the attempt to collect the 
benzoid hydroearbons from such sources has been at- 
tempted but in few instances. The gas works of the 
country have to be resorted to for benzoids, which 
might be extracted from coal in special ovens, and the 
coke be afterward left for the use of the irommasters. 
The coal from the same pit, but dug out at different 
levels, will yield slightly different oils. The paraffin- 
oid oils are not easily oxidized ; when nitric acid is 
poured upon petroleum spirit, it searcely alters it at all ; 
but when nitric acid is poured into coal naphtha, red 
fumes are given off, so the benzoid oil is more acted 
upon. In 1825 Faraday prepared benzine—the starting 
point of the benzoid hydrocarbons; and he did soin 
the laboratory of the Royal Institution. In 1848 large 
quantities of it were made for the first time, under 
Hofmann’s direction, and the next step was the pro- 
duction of aniline, from which the aniline colors are 
obtained. In one manufactory in Manchester, 500 tons 
weight of aniline are used every year, yet this sub- 
stance at first, like benzine, remained for years but a 
chemical curiosity. The coal tar dye industry was 
started by Perkin’s mauve. 

Cheap wagon grease gradually rose in price till it 
sold at 1s. per lb. for the making of artificial alizarine, 
a coloring matter which is now wanufactured to the 
value of more than £2,000,000 annually ; this industry 
has nearly driven the madder plant out of cultivation, 
and naphthol searlet has nearly extinguished the culti- 
vation of the cochineal insect in the Canaries. Indigo 
can now be built up by synthesis, and it is artificially 
manufactured to some extent. 

The colors derived from 1 lb. of coal will dye a full 
shade : 


1. Magenta, a piece of flannel. . 8in. by 27 in. 
2. Yellow, ny .. 60in. by 27 in. 
3. Orange, oe .. 1°98 in. by 27 in. 
4. Turkey red, calico.......... 4in. by 27 in. 


Benzoie aldehyde is largely used for flavoring ; oil of 
bitter almonds contains it in large proportion. One 
ton of Laneashire coal distilled in gas retorts yields an 
average of : 


1. Coal gas, 10,000 cubic feet. 

2. Ammonia liquor, 5 per cent., 20-23 gallons = 
30 Ib. 

3. Coal tar, 12 gallons, or 139°2 Ib. 

4. Coke, 13 ewt. 


Twelve gallons of coal tar yield : 


1. Benzine, 1°1 Ib.; aniline, 1°1 Ib. 

2. Toluene, 0°9 lb.; toluidine, 0°77 Ib. 
8. Phenol, 1°5 lb.; aurine, 1°2 Ib. 

4, Solvent naphtha, 2°4 lb. 










































































APPARATUS FOR NICKEL PLATING WIRE. 
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5. Naphthalene; 6°3 lb.; naphthol, 4°75 1b. ; naphtha, 
yellow, 9°5 Ib. 

6. Creosote, 17 Ib. 

7. Heavy oils, 14 Ib. 

8. Anthracene, 0°46 Ib.; alizarin, 20 per cent., 
2°25 Ib. 

9. Piteh, 69°6 Ib. 

The colors derived from 1 ton of coal will dye a full 
shade : 

1. Magenta, 500 yards of flannel, 27 in. wide. 

2. Naphthol yellow, 3,800 yards, 27 in. wide. 

3. Aurin, 120 yards, 27 in. wide (orange). 

4. Alizarine, 225 yards, 27 in. wide, calico, Turkey 
red. 


Perkin discovered mauve when he was trying to arti- 
ficially manufacture alkaloid like quinine, but of late 
certain products have been made by chemists from 
coal tar derivatives, which products possess febrifage 
qualities of value; one of these was discovered in 1881 
by Otto Fischer, of Munich; it is not quinine, but it 
possesses qualities of analogous character; one ad- 
vantage is, that it does not produce upon the patient 
the unpleasant effects of large doses of quinine. A 
dose of 30 grains of it is found to lower the tempera- 
ture of patients afflicted with typhus fever 3 deg. upon 
an average. Thallene is also a febrifuge. It has been 
used with some success in the treatment of yellow 
fever. 

Coal tar perfumes are now in more or less general 
use, including the artificial perfume of the Tonka 
bean, of the sweet woodruff, and of a’ variety of sweet 
grasses ; the perfume of ‘**‘New Mown Hay”—as it is 
marked in the shops—really comes from coal tar ; 
cumarin is really the active principle of this scent, and 
of that of the Tonka bean. Vanillin, the active princi- 
ple of vanilla, is now made from coal tar, and by mix- 
ing some of the coal tar perfumes with oil of bitter 
almonds, a seent is obtained resembling that of white 
heliotrope. Mr. Rimmel had forwarded him some of 
this perfume, and by means of the spray distributor 
before them he had the pleasure of scenting the theater 
of the institution therewith. These coal tar artificial 
perfumes, he continued, are gradually driving out the 
industries of extracting the natural perfumes from the 
plant. About 150 tons of nitro-benzene are used 
annually for the perfuming of cheap soaps. 

SACCHARINE. 

Of all the marvelous productions from coal tar, the 
next one bears the palm, namely, saccharine. Sac- 
charine is a white crystalline body artificially prepared 
from coal tar (toluene), and possessing an intensely 
sweet taste. It was discovered by Dr. Fahlberg. It is 
not a sugar; does not produce any appreciable physi- 
ological effect on the human body; does not act as a 
food, but only as a flavor, and passes away unchanged. 
It contains carbon, oxygen, hydrogen, sulphur, and 
nitrogen, combined as follows : 
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Its chemical name is orthobenzoy] sulphonic amide ; its 
sweetening power is 280 times that of cane sugar. 

Ouly within the last few months has saccharine been 
made in quantity, although it was discovered in 1879, 
and for some purposes it nay prove to be of very great 
service. As yet it is a little too soon to say whether its 
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THE SEWER GAS DESTRUCTOR. 


led into the ‘‘ Destructor,” A; and the platinum wire 
nearest the outlet pipe, E, and each alternate wire, W, 
is connected to the negative conductor, N, and the re- 
maining wires, W, to the positive conductor, P. The 
inventor claims that the noxious gases, in passing 
through the apparatus, are thus subjected to electro- 
lysis (the necessary acid being supplied by the preli- 
minary conversion of the sulphureted hydrogen mixed 
with air into sulphurous acid), and are decomposed, 
and form fresh combinations, oxygen being liberated, 
and ozone formed at the last glass partition. The 
gases delivered from the pipe, 8, are thus essentially 
air, vitalized by the presence of ozone. 

It will be seen that this apparatus can be applied 
without any alteration to the present systems of venti- 
lation of drainage and sewage. 

Equally good results, the inventor states, are ob- 
tained by substituting for the ‘* Destructor,” A, a box 
filled with broken glass or pumice stone, with or with- 
out balls of insulating material covered with tinfoil, 
the electric conductors being bared at the ends, and 
passed into the box. 

Dr. Robert De’Ath, Medical Officer of Health, Coro- 
ner, ete., for Buckingham, after an inspection of a 
working model, says: ‘‘I have this afternoon seen 
Mr. Hartley Fewson pump sewer gas into water, 
making the water saturated and stink with gas. He 
has passed the same sewer gas through his apparatus 
connected with an electrical machine. The smell is 
entirely removed, and the taste of the water is good. 
It appears to mea very ingenious, and likely to be a 
very useful, contrivance.” —/ndustries. 








IMPROVEMENT IN BICHROMATE BATTERIES. 


WHEN air is prevented from having access to the 
solution of chromic acid or bichromate of potassiuin 
in the Bunsen battery, it soon becomes inoperative or 
exhausted. To prevent this, E. M. Reiniger, of Erlan- 
gen, proposes to employ hollow zine electrodes, and to 








consumption will prove injurious, because although it 
and many other hydrocarbons do not act as poisons, in | 
long course of time those other hydrocarbons have an | 
effect, more especially upon the liver. Large quantities | 
of saccharine have been given to dogs, and one dog had 
as much of it daily as was equivalent in sweetening | 
power tq a pound of sugar, but it did him no harm. | 
There are human diseases, during the course of which 
sugar must not be taken. In such cases, the use of 
saccharine may prove to be advantageous. 

Sir Henry Roseoe here sweetened some cups of tea} 
with saccharine, and invited the listeners to come to | 
the table and taste the same. He likewise produced 
some bonbons and some Swedish punch flavored with 
orthobenzoy] sulphonic amide. 





THE SEWER GAS DESTRUCTOR. 

THE annexed engravings illustrate a new method of 
rendering harmless the gases emitted from sewers and | 
other similar vapors, and also the apparatus in which 
the gases are treated. This has been designed by Mr. 
Hartley Fewson, of Castle Street, Buckingham. As 
shown in the perspective view, the gases are drawn 
from the sewer through the pipe, O, by means of the 
rotary pump, R, driven froma belt from the gas engine, 
G, and are first foreed through a vessel, V, containing 
water, in which any floating particles are retained. 
The gases then pass through the pipe, D, to the ‘* De- 
structor,” A—to be presently described—and by an- 
other pipe finally through two tanks, T, containing 
water, in which those constituents of the gases ren- 
dered soluble by the treatment in the ‘‘ Destructor,” A, 
are dissolved. The remaining gases are discha 1 by 
the pipe, 8, at any desired place. The tanke, TF. and 
vessel, V, are fitted with cocks, connected to the water 
supply pipe, X, and with drain cocks connected to the 
drain pipe, Z. 

_The “Destructor,” A, consists of an outer casing 
lined throughout with glass, and provided with glass 
partitions, C (Figs. 1 and 2), arranged so that the gases 
entering by the pipe, D, are foreed to take a zigzag 
course, as shown by the arrows, to the outlet pipe, E. 
The number of the glass partitions, C, is odd, and 
each is covered, on that side nearest the inlet pipe, D, 
With tinfoil. A small platinum wire, W, passes in 
front of each sheet of tinfoil at a short distance there- 
from, and a similar wire passes in front of the un- 








; sections the armature will contain, and how much wire | 
covered side of that plate, C, nearest the outlet pipe, | of a known gauge will be wound on each section. 
E. Two insulated electric conductors, P N, connected | us take as an example to describe the method, a Gramme 
respectively to the positive and negative poles of a/ armature. 
sinall dynamo, M, also driven by the gas engine, G, are' and to divide it off into the same number of sections as 











REINIGER’S IMPROVED BATTERY. 


connect them with any kind of blowing apparatus or 
hand bellows, by means of which a current of air may 
be passed into the solution when required. 


By R. FuaE. 


Ir is our intention to show here the usual method of 
winding armatures, which, like everything worth learn- 
ing, requires patient practice to make a respectable 
job of. 

We will suppose that the necessary calculations have 





Fig. 1. 







































































it will contain coils ; then, having fixed it dowa firmly, 
we may begin. 

Three sections are usually wound at a time, and _ the 
first three are kept in position while being wound by 
guides similar to those shown in their place in Fig. 1; 
two pieces of strong tape are laid along the armature, 
and for convenience are screwed down under the left- 
hand guide (not lying over it, as shown for clearness in 
the figure), lying over the right-hand one ; these pieces 
of tape should be left sufficiently long for their use, 
which will be described later. It will be noticed that 
the guides have the inside metal blocks considerably 
longer than the outside; this is to compensate for the 
smaller diameter inside, which will not allow of the 
same number of turns ina layer inside and outside, 
and therefore we have to get a greater number of layers 
inside and outside. The winder must use his own 
judgment to tell him when to begin placing turns of a 
coil which form one exterior layer, so as to form one 
layer and part of the next on the inside. In modern 
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Fia. 3. 


armatures, by the best makers, of not too high E. M. F., 
only one, two, or three layers are employed, the E. M. F. 
being made up for by an increased power of the field- 
magnets; with these armatures, the winder does not 
have much difficulty to find room for his inside wire. 
The wire to be wound on each section should now be 
doubled on itself and wound round the finger into two 
long coils, A and B, as shown in Figs. 2 and 3. 

First coil, A, is taken and passed over, round, and 
through the core, and the wire pulled tight and straight, 
a light hammer being used if necessary (Fig. 4). Second 
coil, B, is taken and passed under, through, and over the 
core to the front again (Fig. 5). Third coil, A, is taken 





been made, and that therefore we know how many | 
Let | 


The first thing to be done is to insulate it 


again and passed over, round, and through to the front 
similarly to the first operation (Fig. 6). The second 
operation is then repeated, and soon alternately till 
one layer of the first section iswound. These turnsare 
brought close up to the left-hand guide, and the turns 
kept as close together as possible by using a hammer 
and blunt wooden wedge, if necessary. To make the 








winding clear, each operation is shown in Figs. 8 to 6; 













































8926 SCIENTIFIC AMERICAN SUPPLEMENT, No. 559. 


SepremBer 18, 1886. 








— ————- - — —= —— a <== sag 
the dotted lines represent the wire behind the core, and |them to pass. A varnish of shellac and methylated | to the traveling paper contained in a darkened cham- 
the turns, A and A’, have been wound off coil A, and B' | spirits is spread over each layer after it is wound, in-| ber, a record of the pulsations of the gas jet could be 


off coil B, and in the directions shown by the arrows. 
After a coil has had its turn, it is either held tight by 
an assistant, or a few turns are taken round something, 





creasing the insulation and binding the turns to- 
gether. 

It will be seen from the great difficulty of winding 
many layers on an armature, keeping the top layers 
true and finding room for the inside ones, what a great 
mechanica) advantage there is in employing a large 
armature with one layer instead of employing a smaller 
|armature with many layers.—Hlectrical Review. 
| 


== = 

A NEW METHOD OF TRANSMITTING, RE- 

CORDING, AND REPRODUCING SPEECH. 
By W. E. IRIsH. 

RECENTLY, my attention was specially drawn to the 


above heading, having myself been a hard worker to 
accomplish the same object since the introduction of 





so that what has already been wound may not get loose 
while the next coil is being wound from. When the first | 
layer of the first section is wound, we leave that sec- 
tion and wind the first layer of the second section, and | 
after that the first layer of the third section, and then 
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return to wind the second layer of the first section, and 
so on till we reach the last layer, when each section has | 
its ends twisted together. The right portions of the 
two pieces of tape are now taken over the finished left | 
hand guide and securely fixed, so as to keep the coils 
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in place while the left-hand guide is being removed ; it 
is then placed three sections to the right (see Fig. 7), 
and the fresh tapes placed, as shown, for fixing the 
next batch of coils wound. When the pieces of tape 
are no longer required, they are cut off level with the 
winding. 





Fre. 7. 


If the armature to be wound is of the Siemens type, 
the figures would be the same, with the exception that 
the winding would be carried right round the core (the 
shaft being in position), and the guides would be 
pieces of hard wood or metal inserted in saw cuts in 
the core. Coils A and B, Figs. 2, 3, 4, 5, and 6, may be 
wound on shuttles where there is sufficient room for 








Fie. 1.—IRISH’S SPEECH RECORDER. 


| the telephone, and having taken out patents in Europe, 


in 1884, for a “‘telephonograph, or speech recorder, 
an apparatus for receiving and automatically record- 
ing articulated speech and other sounds transmitted 
telegraphically, telephonically, or otherwise, by the 
aid of electricity.” For a considerable time prior to 
the date of my patents in Europe, I carried out a 
series of experiments similar to those illustrated and 
described under the above heading in a late issue of 
your paper as the invention of Prof. Bell and Mr. Sum- 
|ner ‘Tainter. . With due regard to the wonderful in- 
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readily obtained. 

I also discovered that a fine jet of lighted gas could 
be made to transmit sounds telephonically ; and I wil] 
now deseribe my apparatus, as experimented with 

|prior to 1884. The transmitter consisted of a metal 
chamber or cylinder supplied with a combustible gas 
at a fixed pressure ; one end of the cylinder was cover- 
ed with a flexible diaphragm, over which was fitted a 
mouthpiece after the style of that furnished with 
Edison's phonograph. The other end of the cylinder 
| was fitted with a stout metal plate, made perfectly 
| rigid, and having fixed in its center and projecting 
from it outwardly a tapering tube which was directed 
on a thermopile connected electrically with a tele- 
phone and recorder. On speaking to this transmitter, 
the flexible diaphragm vibrated in unison with the 
sounds, and the gas contained in the chamber was, 
consequently, more or less compressed above or below 
the normal pressure, and correspondingly forced 
|through the fine tube, increasing or decreasing the 
| length of the lighted gas jet, which was directed in the 
|}most advantageous manner against or toward the 
|thermopile. I note particularly that no mention is 
| made of Prof. Bell having employed the thermopile, 
| which, if not indispensable, is certainly the best means 
| by which a really practical and useful result can be 
| obtained from gas. 
| The recorder employed with this transmitter simply 
| consisted of an ordinary telephone, having a fine tube 
| projecting outwardly from the center of diaphragm, 
the chamber under or behind the diaphragm being 
supplied at a uniform pressure with a combustible gas. 
In operation, the gas was lighted, and the light re- 
ceived through a slit on a traveling sensitized paper. 
This arrangement, although giving satisfactory results, 
necessitated the employment of gas; and sensitized 
| paper was, I considered, too complicated and trouble- 
some for commercial purposes generally. 

I therefore tried with some success to modify the 
| system thus: A variable pressure ink-well or reservoir 
| was rigidly fixed, having a flexible tube passing from 
the bottom and connected with a fine glass pen. The 
pen passed through and was securely fixed to a flexible 
Seghonem, which was firmly held at its circumference. 
From as near as possible the center of this diaphragm 
there projected a tongue of soft iron, its free end rest- 
ing at right angles on the core of an electro-magnet, 
to which a revolving motion could be imparted. In 
action, the soft iron tongue clung more or less to the 
revolving core of the electro-magnet, according to the 
amount of electricity passing through it (after the 
manner of Edison’s chalk telephone), and, acting upon 
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Fras. 2,3, AND 4.—IRISH'’S METHOD OF TRANSMITTING AND RECORDING SPEECH. 


ventive genius and indefatigable labor of these gentle- | 


men of everlasting fame, and without any desire what- 
ever to detract in the slightest any merit due to them, 


|l submit that my system, as left by me over three | 


years ago, was a considerable advancement and much 
more practicable than theirs, as described in your 
journal, and as I understand it to be. 

I found that a jet of lighted gas could be made to 
reproduce articulated sounds without the aid of any 
electric telephone, such as employed by Prof. Bell, by 
simple modification of Konig’s well-known method 
of indicating the nature of sounds by a gas flame. I 
further found that by passing a sensitive paper rapidly 


before the jet which was exposed through the slot only | 


the diaphragm, caused the pen to vibrate in all direc- 
tions, and record its movements on the traveling 
paper. 

I have succeeded in accomplishing the recording of 
speech and other sounds in several ways similar to the 
system described in The Hlectrical World of recent 
date, but consider no method or system so good and 
simple as that patented by me in 1884, with recent 
lmprovements. 

The apparatus as originally designed is shown in 
perspective in the engraving (Fig. 1), and in sectional 
detail in Figs. 2 and 3, which represent it in, perhaps, 
its most simple, although not most perfect, form. B is 
a permanent magnet, over the poles of which the bob- 
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Fig. 5.—DIAGRAM OF CIRCUITS. 
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pin, C, is freely suspended by means of the flexible 
conducting wires, which are twisted in reverse spirals. 
Through the center of the spiral wires the flexible 
tube, O, passes, connecting the pen, T, with the ink 
reservoir, W, which is operated by the lever, D, when 
the telephone is removed off the hook. This allows 
the other end of the lever, D, with its weight, E, to 
descend upon the reservoir, W. The ink is supplied 
to the reservoir through H. The whole is protected 
by the shield, K. 

“The clockwork and other details it is not considered 
necessary to describe, but the arrangement of the cir- 
cuits is shown in Fig. 5. 

The modus operandi is thus: A person, on taking 
the telephone off the hook, in response to a call on the 
bell, releases the clockwork, which forwards the pa- 
per ribbon, and at the same time causes ink to be 
spurted upon the paper in a very fine jet continuously 
from the freely suspended pen, which is caused to move 
in accordance with the current passing through the 
bobbin, C, which corresponds with the sounds trans- 
mitted through any good carbon transmitter. A dis- 
tinct sign or figure is given for every sound. A person 
with his ear to the telephone, hearing each word of a 


message as it is spoken by the sender. and at the same | 


time keeping his eyes on the record and noting the 
signs corresponding to the sounds, can hardly fail, in 
spite of himself, to pick up a thorough knowledge of 
the system in a very short time. 

Fig. 4 also shows a modification of the apparatus, 
by means of which the permanent magnets are re- 
moved, and the movement of the bobbin is caused by 
dynamic induction between the suspended coil and 
surrounding bobbin. 

In 1884 I published a circular, in which I said : ‘‘ One 
of the chief hinderances to the development of the tele- 
phone to its fullest measure of usefulness has hitherto 
been the absence of any means of obtaining a written 
record of the messages as they are being transmitted 
or received. In consequence, many firms will not 
execute orders received by telephone until they have 
been repeated or confirmed in writing. The removal 
of this difficulty is one of the objects of the telephono- 
graph, or sound recorder. The instrument may be 
connected and will work on any telephone line in con- 
nection with the ordinary telephonic apparatus, or it 
may be employed without a telephone receiver, and 
used simply for recording the spoken thoughts of lite- 
rary and commercial men in their own office.” 

I said also: ‘* The sound signs are not unlike those 
of Pitman’s phonography, but are more clearly defined 
and much more easily and quickly learned,” for the 
reason given above. Moreover, I added: ‘It is only 
necessary to be able to read the signs, as no one is 
required to write them, the machine doing that much 
more rapidly than can be done by hand. The recorder 
may be worked with any good microphone trans- 
mitter.” 

I may add that at that time 1 also announced that I 
was arranging ‘‘ the recording portion of the apparatus 
above a cylinder which is caused to revolve uniformly 
as the signs are made upon it, to be employed for 
anastatiec printing, and from which many thousand 
— may be taken in a few minutes.”—EZlectrical 

fortia. 








MAQUAY’S VOLTAIC BATTERY. 


For the following description and illustration of the 
invention of Mr. 8S. W. Maquay we are indebted to the 
English Mechanic. This journal states that, accord- 
ing to the inventor, the positive metal may be com- 
posed of two parts of lead and ninety-eight parts of 
commercial zinc coated with mercury and heated until 
the mercury is intimately mixed with each particle of 
the alloy. Although this alloy will give good results, 
it has been found by experiment that still better results 
will be obtained by the admixture of asmall percentage 
of tin and mereury to the molten metal, which will 
insure a more perfect amalgamation of the metals than 
if the mercury alone were simply coated on and the 
whole mass submitted to heat. The inventor prefers, 
therefore, to make the positive element of, about one 
part by weight of mercury, two parts by weight of 
tin, two parts by weight of lead, and ninety-five parts 
by weight of common zine. 

The tin being first smelted, the mercury is added and 
well mixed, and the lead, being melted in a separate 
ladle, is added and well stirred in. The zine is 
melted in a separate ladle, and, when at as low a tem- 
perature as it will properly melt at, the composition 
is added and well stirred in, so as to mix it com- 
pletely. Itis then either cast into rods or rolled into 
plates and used in any convenient shape. When formed 
in the shape intended for use, a convenient number of 
plates or rods are dipped into a bath of pickle made of 
two parts of sulphuric acid in twenty parts of water, 
and shaken until thoroughly clean, when they are 
plunged at once into a bath of mercury for a minute, 
taken out to drain and submitted to a heat of 100° 
Fahr. for five minutes, when they are again dipped in- 
to a pickle and again into the mercury, and again 
heated untileach pound of metal has taken up about 
a quarter of an ounce of mercury, when it will be found 
that the plates, having become amalgamated with the 
mercury, instead of simply plated, will require no fur- 
ther attention for the whole term of their life, care 
having been taken that the fluid used to excite them 
in the cells does not become mixed with the fluid of the 
negative element, as, should that happen, the plates 
would require cleaning. 

For the negative element, carbon, platinum, ete., 
either in plates or in any other form, may be used, but 
a portion of such plates or rods is dipped into liquid 
sulphur, so as to leave a film of sulphur equal to from 
one-eighth to one-twentieth of the area of the plate or 
rod, or broken granules of sulphur are placed in the 
— along with the plates or rods in the same propor- 

ion. 

In the formation of the battery, double cells are used, 
the inner one being of any suitable porous material, 
but preferably its two walls are formed of a mixture of 
two parts of carbon in fine’ dust, mixed with “slip” 
equal to six parts of the usual material of which cells 
are made, and baked at the usual temperature, but 
without the presence of air, so that the carbon is not 
consumed. If the cell walls are made solely of carbon, 
difficulty is experienced in getting them to stand for 
any lengtnened period. These porous cells, as will be 


seen in the figures, are formed by two flat plates, K, of fi 





the porous metal sliding in the ebonite eT A. 
Fig. 1 represents the battery in section, and Fig. 2 is 
transverse to Fig. 1. 

The outer cells, G, are made in any convenient 
material, such as glass, porcelain, wood, ete.; but vul- 
canite or ebonite, or any other sach non-conducting 
light material is preferred. The cells are placed side 
by side, either in a cirele or square, or in any conve- 
nient shape, and each cell has a communication, H, 
from one to the other within about half an inch of the 
bottom, and this communication between each cell is 
so arranged that it ean be closed or opened at will by 
means of the plungers, E, it being understood that the 
negative cells have only a communication with other 
negative cells, and the positive cells can only commun- 
icate with the positive. This communication from 
cell to cell is made to enable them to be filled, emptied, 
or flushed out with water without interfering with or re- 
moving the battery plates, I, J, and the arrangement is 
such that all the _ ean be removed at the one 
operation, so as to clean or renew them when required. 
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That is accomplished oy attaching the tops of the 
pee I, J, as well as the plungers, E, to a poy _— 
), of ebonite or other material, which may ifted 
entirely out of the battery case, or may be raised 
slightly by the eccentrics, c, the shaft of which passes 
through the battery case. When the ebonite or other 
»lungers, E, are raised, there is free communication 
vetween the cells by means of openings, H. When 
the eecenirics, c, are turned down, the plungers, E (the 
ends of which are preferably coated with an admixture 
of tallow and paraffin), close the communicating 
channels, H, and the plate, D, which is provided with a 
suitable under-packing, D', is also held firmly against 
the top of the cells, and prevents the liquid from 
escaping during transport. The connections between 
the battery plates are preferably above plate, D, so as 
to be clear of the acids. The solution for the outer or 
positive cell is one part of sulphuric acid in twenty 
ame 5 of water, but a solution of common salt may be 
used. 

For the liquid in some or negative cells, any- 
thing that will most readily absorb the hydrogen and 
prevent polarization can be utilized, but when using 
carbon plates it is best to have asolution of bichromate 
of potash 35 to 40 parts, sulphuric acid 10 to 20 parts, 
aud nitric acid 40 to 55 parts. A very small proportion 
of acid fumes escapes, and water is formed; but asa 
further precaution against the faint acid smell, a small 
tray, B, made of ebonite, is aes inside the battery 
case and over the cells and plate, D, and in it are placed 
any absorbents which will most readily affect the acid 
fumes or water, such as ——- of pumice stone steeped 
in strong sulphuric acid and mixed with some pow- 
dered sulphur, when all fumes or vapors are at once 
taken up, if the proportions of the absorbents are pro- 
perly regulated to the size of the battery. This battery 
may be conveniently formed out of ebonite, all made 
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in one mould, the cells being in four rows, three in 
each row, end to end, the side walls of the cell being 
about 4 inch thick, with theend wall joining two cells 
together 5g inch thick. In the ends of each cell and 
along the bottom are two grooves, 7, inch deep, and 
placed 5g inch from each other. Into these grooves the 
porous plates, K, are fixed firmly with an acid proof 
cement ; this forms the porous compartment for each 
cell. In the thickened portion of the ebonite cell, 
holes are drilled straight to within an inch of the 
bottom of each cell and then with a cone shape for the 
next half inch. In these holes the plungers, EB, of 
ebonite, turned into a cone shape at the end, are fitted 
accurately. Holes, H, 4% inch in size, are drilled from 
one cell to the next, and when the plungers, E, are in 
place, they completely stop the holes, H. When the 
plungers, E, are held up, the serew plug. M, may be 
removed, and the cells charged through the opening, 
while through the discharge, T (provided with the 
gauge, 8), the cells may be emptied and the battery 
ushed out. 


THE CENTENARIAN CHEVREUL, AND HIS 
LIFE WORK. 


EUGENE CHEVREUL, son of Michel Chevreul (a dis- 
tinguished physician) and Etienne Madeleine Ba- 
chelier, was born at Angers on the 8ist of August, 1786. 

The events which soon deeply stirred up France, and 
Anjou in particular, left reminiscences in the child’s 
mind that still possess all the vividness of first im- 
pressions. 

Young Chevreul pursued his studies at the Central 
School of Angers, and at the age of 17 went to Paris, 
where, after serving as a chemical yosmenanee, he was 
appointed a professor at the Charlemagne Lyceum. 
Upon the retirement of Mr. Laboullaye-Marillac, in 
1842, he assumed charge of the dyeing operations at 
the Gobelins and Beauvais establishments belonging to 
the government. In 1826, he succeeded Proust at the 
wee | of Sciences, and in 1830 he took the Vau- 
quelin chair of chemistry at the Museum. Thereafter 
he settled in this retired quarter of the Gobelins and 
museum, where he has remained up to this day, all of 
his labors having been executed almost exclusively in 
the Gobelins laboratory, where plenty of room, a 
light, and quietude incline one’s mind to meditation. 

At the time that he was nominated to assume di- 
rection of the dyeing at the Gobelins, he occupied an 
apartment that communicated with his laborator 
and the dye-works. This he deserted when he too 
the chair at the museum, which latter likewise gave 
him a living-room, and converted his old one intoa 
spacious laboratory that he has never since abandoned. 

His present study, which is a vast room, surrounded 
with showcases, in which are preserved specimens of 
his work and the numerous parcels sent him by the 
industries, is almost entirely occupied by two large 
tables, upon which are accumulated and classified the 
numerous pieces of work that he has undertaken, and 
the various phases of which are separated by strips of 
colored wood. Other and smaller tables hold gradu- 
ates, glass rods, stands of test tubes, aleohol lamps, and 
a drying stove. Finally, a black wooden table with 
two drawers, in front of the chimney, supports a 
writing desk, and is covered with test tubes, etc. At 
each side of the chimney, an old round-backed walnut 
arm-chair, covered with Utrecht velvet. once blue, com- 

letes the furniture. ‘This room is lighted by two 
arge windows with asouthwest expecnreensatlt which 
formerly openly flowed the Bievre River, whose repu- 
tation was intimately connected with the beautiful 
dyes of the Gobelins, a reputation which it has now 
lost, since its water, being contaminated by the nume- 
rous tubs of washerwomen on the banks and by the 
maceration of green skins belonging to the tanneries 
along its course, is rendered absolutely unfit for the 
washing of wool dyed with bright colors. stream 
is rather a sewer than ariver, and the administration 
has had it covered over whereit runs along the 
Gobelins. 

The gardens, full of flowers, which where formerly 
situated at the base of these buildin are now re- 
placed by drying sheds for tawed skins or ox.hides, 
which send their odors into the workshops and labora- 
tory on this side of the establishment. 

An old dining-room, converted into what is called 
the *‘hall of contrasts,” is occupied by a large oval 
table and two closets containing the specimens of wool 
that constitute the chromatic scale. In front of the 
window stands a table which is covered with glass- 
ware for experiments and tests ; and finally there are 
two large oaken closets containing the examples for 
contrast. 

Behind these two rooms there are two others which 
were anciently the lodgings of a dyer, and which have 
been abandoned on account of their unbealthfulness. 
Some rubbish is deposited in these, along with some 
thousands of specimens of mosaics sent by Pius IX. to 
the celebrated director of the Gobelins dye works. 
These four rooms are kept under lock and key by Mr. 
Chevreul, for fear that something may get changed in 
his system of classification. The remainder of the 
laboratory, which is devoted to the prosecution of ad- 
vanced studies, consists of a large room having two 
windows looking in the same direction as the others. 
Here, upon a very large table, stand two balances of 
precision—one of them Deleuil’s, and the other Collot’s. 
A Fortin balance, upon whose beam isengraved ** This 
balance belongs to Mr. Chevreul,” has served its owner 
for researches upon fatty bodies, and its walnut stand- 
ard has been so punctured by a species of beetle that 
its toppling over seems dailyimminent. There isalsoa 
Collardeau balance, with several corresponding scales 
along the beam, but the slowness of its action has 
caused it to be abandoned. A table like that in the 
hall of contrasts stands in front of the window, and is 
covered with glassware and a microscope. Along the 
two side partitions there are two closets containing 
type specimens of coloring matters. Finally, a long 
room, forming an entrance, contains a wide table, a 
stone hearth for the operation of heating by gas, 
closets, a glass blower’s lamp, a microscope, and a well 
appointed collection of glassware. 

hese rooms, four of which are well lighted, compose 
the laboratory in which the dean of French students 
(as he calls himself) has, for sixty-two years of his life, 
passed every day except Mondays and Wednesdays, 
which have been devoted to the sittings of the Insti- 
tute, of the Agricultural Society, and of the consulting 
committee on duties at the Minister's of Commerce, 
and to the Journal des Savants. 

Our engraving, from a photograph, shows the place 
where, for more than half a century, our savant, pre- 
serving the habits of the student, has been writing the 
result of his delicate observations on a paper-rest placed 
upon one of the open drawers of his often too over- 
loaded table, and sometimes upon his knees, especially 
in winter. It isin front of this chimney, and upon 
the arm-chair that matches the one that he himself oc- 
cupies, that celebrities of all sorts have seated them- 
selves to listen to an account of his researches, of the 
results obtained, and of the high scientific and philoso- 
phical views that have guided him. Scientists. his 
contemporaries, his peers, and his emulators, such as 
Dumas ; artists, such as Horace Vernet ; politicians, 
such as Gladstone; prelates, such as Mgr. Freppel; 
sovereigns, such as Don Pedro of Brazil, and others—all 
of these, forgetting the gliding hours, have listened to his 
deliberate words as they gave expression to powerful 





or delicate thoughts upon the nat sciences and 
philosophy, a 
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Mr. Chevreul should be seen going with steady gait 
(as he still continues to do) from his apartments to the 


Reminiscences multiply in the sey of this great | of the man in his maturity. The medallion 4: his com- 
1 


| figure—the last remains of the ga 


axy of scientists who| patriot David, dated 1839, communicates to 


is physi- 


Gobelins, where, entering his laboratory, he first gets | rendered the end of the last century and the beginning | ognomy the artistic fire of the master. 


from his ee gamed an account of the work done. 
Then, wit 


|of this one illustrious, such as Guyton de Morveau, 
1 the lens or microscope to his eye, we shall | Lavoisier, Berthollet, Foureroy, Gay-Lussac, Thenard, | hands are strong, but well proportioned ; his feet are 


Mr. Chevreul is tall of stature and well formed : his 


perhaps see him making observations on the residua| Dumas, Berzelius, Woehler, Liebig, Laurent, Pelouze, | relatively smell and well arched, and usually encased 
of evaporations from fractional solutions, or at other| Ebelinen, Sainte-Claire Deville, Wurtz, Cuvier, Arago, | in low cut shoes ; his head is magnificent, the cranium 


times making observations in a glass on a slight tur- 
bidity that some reagent taken up by a glass rod has 


produced in a perfectly filtered liquid. And then one} 


should hear his exclamations, his interrupted words, 
and semi-phrases, which are intelligible only to those 
who have long lived with him, and who alone can give 
a sense to those long rows of periods which separate 
his words. At the time of his last researches upon the 
view of colors in motion, he, with his preparators, 
passed long hours in the observation of particolored 
disks revolving with various velocities and producing 
effects of contrast that his eyes, ever astonished, never 
tired of beholding. All these researches, patiently 
pursued, have left a well-conceived, clear work, whose 
formulas are at times borrowed from algebra. 

Mr. Chevreul owns a large library at the museum, 
which is daily being increased by rare and valuable 
books that his son (who likewise is a book-lover) dis- 
covers for him. The study that he occupied for many 
years at the museum was on the ground floor, and was 
cheerless and gloomy, but cool in summer, and looked 
out upon a garden bounded by a public alley. Here, 
too, books encumbered the tables and desks or were 
heaped up on an old hair-cloth sofa 

It has been only on Sundays in summer that he has 
been accustomed to go on foot from the Gobelins to 
Hay, where he owns a magnificent estate of several 
acres. Here he would rest by substituting active ex 
ercise for the sedentary work of the study or labora- 


ry. 
His wife, his devoted companion (née Braccini), 





| Ampere, Biot, Fresnel, Cousin, Pouillet, Regnault, 


and others. 


| large and powerful and covered with bristling hair - 
| his eyes are sharp and observing, and are crowned with 


He has held the highest of positions in science, aside | thick eyebrows; his nose is aquiline, with wide 
from his direction of the dyeing operations at the | nostrils ; and his mouth is large, with quite thick lips. 


Gobelins for sixty years, which directed his studies to} All the traits of his countenance well express the ener- 


the extraction, fixation, and observation of colors. 


getic and persevering will that characterizes his com- 


Having been examiner at the Polytechnic School for| patriots, and, as a whole, remind one of the powerful 
many years, all the celebrities in science have passed | expression of the Cuviers and of Arago, whose contem- 
I 


before him and have remained his admirers. 
always been the president of the Agricultural Society. 


e bas, porary he was. This vigorous and healthy constitu- 


tion, which was so happily balanced at its origin, and 


After being director of the museum for a long time, he | has been so well preserved by a well-pondered regime, 
was about being replaced by Prince Bonaparte de) gives an example of the power of the will to convert a 
Canino (as the administration wished to change the) rich physical nature into intellectual force. There are 


oligarchical regime of this celebrated establishment), 
when the death of the Prince, who had made him 


| but few men endowed with such a will power, and these 
are good examples for the present generation, which ig 


change apartments, caused him to again assume the| so eager to reach the goal, and which too often neglects 


direction, and it was not till 1883 that he gave way to 
Mr. Fremy. 

All the learned bodies in the world have done them- 
selves honor by including him among their foreign 
members—the Royal Society of London, the scientific 
societies of Copenhagen, Stockholin, Berlin, Moscow, 
Philadelphia, and other cities. 

Of his numerous researches, those on fatty bodies of 
animal origin, and his theory of saponification, stand 
unexcelled. His considerations upon organic analysis, 
of 1824, were certainly most remarkable for the epoch, 
and have had a great influence over later researches. 
The contrast of colors was the resume, the co-ordination, 
and the explanation of the researches made by him and 

| by the observers who had preceded him. From the 


inte 


a . P 
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MR. CHEVREUL IN HIS LABORATORY—HIS ONE HUNDREDTH YEAR. 


one of the first qualities that ought to accompany 
profitable work, and that is perseverance.—Le Genie 
Civil. 





LOUIS FRANCOIS CLEMENT BREGUET. 

By M. DE JONQUIERES, in Comptes Rendus. 
| ‘THERE are families in which science, art, talent, 
| rising sometimes to the height of genius, are trans- 
|mitted from generation to generation, and whose 
celebrity survives without decline. The Breguets be- 
long to such a family. The first, Abraham Breguet, 
grandfather of him whose life and labors I aim about to 
retrace, was a watchmaker’s ye at Neuchatel, 
when, at the age of fifteen, he became the head of his 
family. A few years afterward he had, by the force 
of his will and his talents, completed his neglected 
|} education, founded a house in France, to which he 
| had removed in 1762. and established his superiority 
|in the art of constructing chronometers of great pre- 
| cision. 

The problem of determining the longitude occupied, 

with good reason, the attention of maritime nations. 
The moon was at first depended upon. But the com- 
plicated movements of this capricious satellite had 
| then only revealed its easiest secrets; the lunar co- 
ordinates could not be foretold with sufficient exact- 
| ness, and the observations of distances which navi- 
gators were accustomed to make, for want of something 
better, gave most frequently results too wide of the 
truth. Pending, therefore, the new progress of celestial 
mechanics and of astronomical tables, the encourage- 
ment of governments and the efforts of artificers were 
| turned to the exact passage of time. In France, Leroy 
jand Berthaud had entered with distinctiou into the 
lists, when Breguet, first their disciple and then their 
rival, appeared there in his turn. Without loss of 
time he gained there such a position, and established 
so decisively the supremacy of French chronometry, 
that, during the two years when he was obliged to take 
refuge beyond the Channel to escape the dangers with 
which political events threatened him on French soil, 
one of the masters of English watchmaking frankly 
and openly applied for his assistance, and asked for a 
participation in his secrets. 

On his return to Paris he established himself in an 
ancient house on the Quai de lHorloge, which has 
since remained the seat of the family. Here he ended 
his days in 1823, at the age of 66, having become a 
member of the Academy of Sciences and of the Board 
of Longitude. 

After him, his son Antoine, as highly endowed, but 
apparently less persevering in the conduct of business, 
directed the renowned and prosperous establishment 
which he had inherited, for ten years only. One fine 
day he quitted it, bidding adieu to the world, if not to 
science. He had not let the business fall off, and its 
reputation had not declined, when his son Louis, who, 
under his orders, had directed the chronometric estab- 
lishment, was suddenly called to the honor and the 
responsibility of its management. 

lf rude trials are necessary to temper characters, 
Louis Breguet in this respect lacked nothing to render 





mindful of all his desires and needs, knew how to fore- | feeund laws of complementaries he deduced the results | him equal to his task. His father, imbued with certain 


see and satisfy them. His only son, whom he had in- | 
tended for the magistracy, left him in consequence of | 
the events that followed the overthrow of the con- 
stitutional government, and now lives at Dijon. 

The illustrious centenarian, then, lives alone with | 
science and his servants in an apartment in the second | 
story of the museum, of which he was the director and 
professor of chemistry for many years. 

Mr. Chevreul once delivered a course of lectures 
on applied chemistry at the Gobelins, but, unfortu- 
nately, his elevated thoughts could not come down to 
the level of a free public, which, after attending the first 
lessons, because of the master’s renown, soon left the 
benches of the amphitheater empty, lacking sufficient 
education to understand or appreciate the depths of | 
the professor’s views. 

To the details that we have given as to the daily life 
of Mr. Chevreul, we must add that he, without being, 
as far as we know, a member of the temperance 
society, nevertheless practices its precepts. Through 
the use of water exclusively as a beverage, he has pre- 
served the digestive vigor of a stomach which was 
originally perfect. He thanked his father and mother 
for giving him good health by dedicating to their 
memory a work ujon the @ posterior? experimental 
method, which he published in 1869. 

In 1871, the octogenarian, during the ill-omened 
days that Paris supported with courage, protested in 
the name of science and humanity against the abuse 


that proceed therefrom. Unfortunately, this import 
ant publication was issued in so small an edition as to 
prevent a diffusion of the principles that it contains, 


|and that are of so great utility in the use and observa- 


tion of colors. 

The theory of the optical effects of silk fabrics, pub- 
lished in 1848, at the expense of the Lyons Chamber of 
Commeree, is a technical work. 

His volume upon the a posteriori experimental 
method points out the path that scientists ought to fol- 
low in their studies. But it is not given to everybody 
to practice the patient method that has guided him in 
his work. For him, time was nothing, but the result 
was everything, provided that it was made sure by 
numerous repetitions of the same experiments or by 
new ones tending to the same end. It is for this 
reason that the works that he has produced remain 
truths, considering the means at his disposal. 

His little work on the divining rod and table turning, 
of 1854, is a serious criticism of the craze then the 
fashion. 


which he has been one of the most enthusiastic editors, 


tions of this ardent worker. 

The important Argenteuil prize awarded him by the 
Societe d’Encouragement rewarded him for these re- 
markable and original works. 

Up to 1855, he was a member of the jury of every 





of foree that was destroying the natural science collee- 


French exhibition. Member of the Legion of Honor, 


tions which were accumulated in the museum, and | commander in 1844, grand officer in 1865, grand cross 
which are the archives of the learned world without| in 1875, he has had all the grades that any scientist 
distinction of nationality. His patriotie words, carved | could desire. With this possessing a great fortune 


upon marble, remain in the Garden of Plants as an 
indignant protest against that axiom that has been 


boldly formulated in the face of civilization, that| the satisfaction of seeing ovations cheering his last | 


‘might takes the lead of right.” Some eighty shells 
fell upon the museum, and one of them entered Mr. 
Chevreul’s library a few minutes after he had left it. 
It is to be presumed that our old master’s act of 
courage during those days of misery still rewains in 
the memory of young students, 


that his life as a scientist is daily increasing, his ex- 
istence is passing peacefully, without a care, and with 


days. He has looked on the wonderful development 
of the industries without approaching; remaining on 
the pinnacle of science, he has lived rather as a Bene- 
dictine than as a layman. 

Our engraving of the illustrious centenarian, 
although from nature, can give but an imperfect idea 


Numerous articles in the Journal des Savants, of | 


along with some special labors, complete the produc- 


philosophic systems then in vogue, had spared him 
none of the austerities of a training of a Spartan type, 
hoping, doubtless, to inoculate him with indomitable 
energy. The result showed that he had not madea 
false calculation. Close study from four o’clock in the 
morning to eleven at night, under the ever-watchful 
eye of his father, a profound study of his art, and the 
personal practice of all its details, had not merely ren- 
dered young Louis an horologist of the first order ; the 
horizon of his ideas had expanded ; and on his arrival 
}at power, he conceived and realized in his workshops 
the systematic project of adding to the manufacture of 
chronometers of precision the construction of other 
instruments applied in the physical sciences which 
| were then experiencing a mighty development. His 
| grandfather, Abraham, had opened the way by creating 
entirely the metallic thermometer (known as Breguet’s 
| helix), which has remained one of the most sensitive 
and delicate thermometric instruments. Louis im- 
proved it by adding, in 1840, the indication needle 
invented by his grandfather for astronomical counters, 
which he subsequently employed for determining, in 
| concert with M. Wertheim, the speed of sound in iron, 
and for realizing many other mechanical effects. 

This suecess earned for him, in 1843, the honor of 
being nominated Member of the Board of Longitude 
and Corresponding Member of the University of Kasan, 
and was a fine stimulant for gaining new honors. 

| His first research in the field of pure theory had for 
its object electric induction, and was executed in con- 
cert with M. Masson, Professor at the Lycée Saint 
Louis. Their aim was to accumulate, without loss, 
the static or tension electricity springing from the 
reaction of the voltaic current. The two experimental- 
ists were successful. They obtained all the luminous 
»henomena which had hitherto been produced solely 
»y the glass-plate machine; and in this research, 
| which is now too much overlooked, they established 
| the principles of the induction machine, destined, in 
the skillful hands of Ruhmkorff, to take an important 
place among physical instruments. 


Louis Breguet thus found himself launched into the 
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applications of dynamic electricity, a science born in 
the nineteenth century, and which, nourished by the 

nius of Ampere, was developed with giant strides. 
He applied to it all his ingenious fertility in mechan- | 
ical combinations, and became in France, both by the 
variety of instraments which issued from his hands 
and by the generous and disinterested initiation which | 
yractical men received in his workshops, one of the| 
eading promoters of this marvelous agency. 

In 1845 he devised and constructed the first appa- 
ratus for measuring the speed of a projectile at differ- | 
ent points of its trajectory. The beautiful instrument | 
since devised in an analogous order of researches by | 
Marcel Deprez and Sebert should not cause us to 
forget the first original solution of so important and 
difficult a problem. 

This incursion into military affairs is not the only 
one which Breguet tried with success. Twenty-five 
years later he devised, for the service of the engineers, 
an exploder for igniting so-called induction or tension 
primers at a distance. This device had the important 
advantage of lightness and portability as compared 
with other contrivances based upon the same principle. 
In a small bulk, its power is such that it can ignite | 
primers at the distance of Paris to Bordeaux, which is 
585 kilometers. 

It is known to us, as well as elsewhere, by the name 
of Breguet’s fist-stroke (coup de —— Breguet), an 
expressive appellation, since the spark is produced 
by an abrupt separation of two metallic surfaces pre- 
viously in contact, whence there results a sudden accu- 
mulation of the vis viva of the electric current, and 
what is called the extra current of rupture. 

About 1845, a great question was raised among phy- 
sicists, that, namely, between the undulatory and the 
emissive theories of light. Arago projected the experi- 
ments which must settle this question irrevocably, and 
the mechanical execution of the difficult problem was 
confided to and successfully solved by Breguet. 

In determining with precision the velocity of the 
luminous undulations, Breguet constructed an appa- 
ratus which rendered it possible to appreciate the 
risa Of a second of time. 

When the electric telegraph, theoretically created by 
Ampere, and practically realized by Wheatstone, made | 
its appearance in the world, Breguet threw himself | 
with ardor into the applications of this astonishing | 
discovery. | 

Designated in 1845 to take part in the commission | 
which presided over the establishment of the first 
French electric telegraph from Paris to Rouen, he| 
became its most important member. He applied the | 
principle discovered in 1838 by Steinheil, according to | 
which the second wire of communication was sup-| 
pressed, and the earth left to effect the return of the | 
eurrent, a fruitfal principle, which economizes motive 
power and the quantity of conductive material, and 
thus realized an important saving. 

The treatise published on this occasion by Breguet, 
and his services in the Rouen commission, earned for | 
him, in 1845, the Cross of the Legion of Honor. 

To him are also due, both in conception and execu- | 
tion, the writing telegraph, the dial telegraph, and 
the movable telegraph. The second of these, adopted 
by the railway companies for the service of their lines, 
presents such a simplicity in manipulation and such 
security in working that a special professional training 
is almost superfluous. 

The contact of Breguet with the railway service gave 
him the opportunity of solving numerous interesting 
problems of security in the movements of trains and 
the preservation of signals. As one of the most import- 
ant improvements may be mentioned the lightning 
guard for preserving the electro-magnets of telegraphs 
against damage from lightning, and securing the 
officials against danger. 

Another application of electricity, due also to Wheat- 
stone, the transmission and distribution of the hour 
at a distance, became for Breguet a new subject of re- 
search and of signal success. After having installed a 
first system at Lyons in 1856, to work seventy-two dials 
by a current, inverted at each minute, transmitted 
from a central clock, he improved it in 1857, giving 
the current the less precarious task of sending period- 
ically the time from ordinary clocks once daily, at noon 
or midnight. 
transmission of the hour, but its regulation. 

Lastly, in 1876, he found himself engaged with the 
far more arduous problem proposed by Le Verrier of 
reproducing to asecond the time of the standard clock 











at the National Observatory by sixteen clocks called | 
horary centers, distributed in different partsof the me- | 


tropolis. A synchronization so absolute presented great 
difficulties in the conditions of absolute certainty which 
its regular and normal work demands. The funda- 
inental idea of a practical solution had been given by 
Foucault, and ingeniously applied by Verité, of Beau- 
vais. 
of the National Observatory. Breguet, by carrying it 
out on a much larger scale for the city of Paris, ac- 
quired a further title to the gratitude of savants, of 
horologists, and of the public. 

From his workshops, where he was seconded by skill- 
ful coadjutors trained under his vigilant direction, there 
have proceeded : 

The sphygmograph, with registering cylinder, of our 
colleague, M. Marey, whose imperturbable diagnosis 
pursues the secrets of fever to the slightest variations 
of the pulsations. 

_The continuous and synchronic regulator of Yvan 
Villarceau, which, if applied to the equatorial, ar- 
—_ for the observer the movements of the sun or the 
stars. 

Bertin’s oscillometer, the indications of which are 
not “eee by the sea in its most capricious move- 
ments. 

Bouguet de la Grye’s seismograph, an ever wakeful 
Sentinel, whose vigilant watch the most unforeseen 
and hidden movements of the earth’s crust never es- 
cape. 

The chronograph of Captain Fleuriais, who used it 
at Pekin and elsewhere (along with the fine instru- 
ments due to the talent of Brunner), for his varied and 
linportant astronomical observations. 

ut I pass on, for I cannot mention all. 

All these researches and services rendered to science 
marked out Louis Breguet for a place in the Aca- 
demy of Seiences. A , on the death of Gamby, 
urged him to offer himself as a candidate, so as to take 
the place which his grandfather had occupied. M. 


Jombes, his opponent, however, carried the day by 
two votes. 

An opportunity of entering in the section of free 
academicians presented itself in 1873; Breguet was 
about to come forward asa candidate, but withdrew 
his claimsin favor of M. De Lesseps. He was elected in 
this section the year following. 

Four years subsequently he was raised to the grade 
of officer of the Legion of Honor. 

Always ready to bestow his devoted and disinterested 
co-operation upon savants who requested it, he has left 
grateful remembrances among ‘his colleagues. Al- 
though he had reached an advanced age, he was struck 
by death in a manner little foreseen by his family and 
his friends. Three days previously he had taken part, 
with his accustomed regularity, in one of our annual 
a But under this appearance of vigor there 
was hidden, to others, though not to himself, the effort 
which he made to master the incurable pain which was 
daily exhausting the sources of his life. Struck in his 
dearest affections by the loss of a daughter, and soon 
after by that of his nephew, Niaudet-Breguet, a 
savant no less beloved than distinguished, there re- 
mained to him a son, a former pupil of the Ecole Poly- 
technique, already known for honorable scientific re- 
searches, upon we Aa his most legitimate hopes were 
built. This successor of his name, the destined up- 
holder of the glory of his house, was in turn carried off 
in the flower of his age, but already in the maturity of 
his talents. This catastrophe proved an irreparable 
blow to the heart of the father. 

On October 27, 1883, on age without the slightest 
warning, he expired, leaving the most enduring regret 
to the learned world, and to his widow and his surviv- 
ing daughter asorrow upon which respect forbids me to 


| enlarge. 








THE VOLCANIC ERUPTION IN NEW 
ZEALAND. 


FURTHER details have been received of the voleanie 
eruption in the Hot Lake district of New Zealand, 
which has been the scene of a terrible and unexpected 
catastrophe, which occurred early on the morning of 
June 10, 1886. At Ohinemutu, on Lake Rotorua, the 
earth began to tremble at midnight. At ten minutes 
past 2 A. M. there was a heavy quake and a loud roar- 
ing noise, which startled the inhabitants, and caused 
them to flee from their houses. From this point it 
could be seen that Mount Tarawera, about fourteen 
iniles distant, had suddenly become an active volcano, 
belching out fire and lava to a great height. At 4 A. M. 
a dense mass of ashes poured down, accompanied by 
suffocating smells. A large black cloud, which ex- 
tended in a line from Mount Tarawera to the Pairoa 
Mountains, was filled with flame and electricity. The 
thunder-like roar from the crater, the sulphurous 
smells, and constant quaking of the earth, caused 
many of the inhabitants to leave their homes, and pro- 
ceed to Tauranga, a distant township on the east 
coast. At8 A. M. the aspect of affairs was as bad as it 
was all night, and hundreds of boiling springs had 
broken out around Lake Rotorua. At 11 A. M. the 
eruptions were going on continuously, and all the 
country down to Tauranga was in total darkness, 
with thick clouds of dust and sulphurous fumes in the 
air. At one o’clock the darkness had all cleared away, 
and the principal centers of eruption had subsided. 

At Tale Taupo, about forty miles to the south of 
Tarawera, the spectacle presented was most extraor- 
dinary. At 2 A. M. the outbreak was heralded by 
terrific reports, which resembled the roar of artillery, 
while a pillar of flame shooting hundreds of feet into 
the air was observed in the locality of the eruption. 
A great black cloud hung over this pillar, while 
flashes of electricity shot out from the cloud in every 
direction, shedding an unearthly bluish light. Loud 
reports, accompanied by heavy shocks of earthquake, 


evolve at all times dense volumes of steam and sulphur- 
ous gases. 

From Tauranga the traveler proceeds in a southerly 
direction through a fern-cl country interspersed 
with broad belts of primeval forest, presenting the 
most luxuriant and varied vegetation. In a distance 
little short of 40 miles the land rises gradually to an 
altitude of 800 feet, when the great table-land of the 
Lake Region is reached. Here, in a depression which 
appears to have formed at some remote period the area 
of an immense lake-basin, is situated the township of 
Ohinemwutu, where there are several good hotels and a 
small white population. Just beneath the township 
the blue surface of Lake Rotorua, with the picturesque 
Island of Mokoia in its center, spreads itself out in a 
circle of nearly 25 miles. The area in the immediate 
vicinity of the lake, where the action of the thermal 
springs is most active, extends from Whakarewrewa 
on the one side to Te Koutu on the other, and inland 
to Tikitere and Ariki Kapa, celebrated for its big holes 
of black boiling mud. ot springs occur on its south- 
ern shore, while still further to the east of it again are 
the warm lakes known as Rotorua and Rotoehu. The 
native settlement is situated on a long peninsula 
stretching out into the waters of Lake Rotorua. Ever 
part of this strip of land is dotted and riddled with 
thermal springs, sowe of which shoot out of the ground 
from small apertures, while others assume the forms of 

large steaming pools. They are of all degrees of tem- 

| perature, from tepid heat to boiling point. Here the 
whares or huts of the natives are clustered promiscu- 
ously about the springs, and in situations where a few 
inches below the surface the soil is sufficiently hot to 
cook an egy in a few minutes. 

It is this region which may be said to contribute the 
first link in the chain of active thermal action, extend- 
ing from Whakari in the Bay of Plenty, through the 
Lake Country, to the active voleano of Tongariro, in 
the center of the island, a distance in a direct line of 
about 130 miles. 

At a distance of about nine miles still southerly from 
Lake Rotorua lies Lake Tarawera, with its cluster of 
minor lakes, which constitute the second and most 
important connection in the voleanic belt. It was 
here the recent voleanic disturbance first declared 
itself in the sudden activity of Mount Tarawera, an 
extinct voleanic cone which had remained quiescent 
since time immemorial. 

No place in the world could boast of scenery so 
unique and thermal phenomena so marvelous as could 
Tarawera and its surroundings. It was reached from 
Tarawera by a delightful route fringed by fern-clad 
mountains, and through the Sikitapu Forest, one of 
the grandest gardens of primeval vegetation in New 
Zealand, but which is now uprooted by the force of 
the subterranean devastation. At the southern exit 
of the forest the traveler was charmed by Sikitapu, 
the Blue Lake, and Rotokakahi, the Green Lake, 
whose calin, picturesque beauty formed one of the 
grandest sights of this singularly gifted region. A few 

ards from this point nestled the native settlement of 

airoa, now covered with ten feet of ashes. Here 
were two hotels for the accommodation of tourists, 
who came from places far and wide to visit the won- 
ders of the Terraces. From time out of mind it had 
been one of the principal homes of the great Arara 
tribe, who claim to be the pioneers of the race in New 
Zealand. 

Down a wild gorge from Waira, Lake Tarawera lies 
embosomed in a circle of tall forest-clad mountains, 
whose pointed peaks and serrated ridges betoken at 
once their Plutonic origin, while on the southern 
shore of the lake rises Mount Tarawera, in the form 
of a colossal truncated cone, with pointed peaks like a 
spiked crown. It was out of this giant mountain tapw, 
and sacred in Maori song and legend, that the recent 
subterranean fires first shot forth, enveloping the 
whole mountain in a sheet of flame. 

A glance at this wountain and the surrounding re- 








followed in quick succession, and kept on until six 
o’clock, when the daylight and clouds of ashes rendered 
the sight invisible. 
| At Tauranga, forty-seven miles distant to the north- | 
| east, loud reports of heavy earthquakes began at 2:15 | 
| A. M., and very severe shocks were experienced at 3 
| A. M., while in the direction of the outbreak the coun- 





|ning. In the neighborhood of Maketu, fifty miles to | 
| the east of the principal center of eruption, atmo- 


gion was sufficient to show that at some remote period 
it must have been—as now—the chief center of a 
widely extended voleanic action. The mountain itself 
formed one of the principal voleanic cones to be found 
dotted over the country. A range of volcanic hills 
sloped down on its western side to Lake Rotomahana, 


This is no longer, strictly speaking, the | try was illuminated for hours with flames and light-| which was connected with Lake Tarawera by a small 


Before the eruption 
the 


warm stream known as Te Ariki. 
occurred, the shores of the former lake form 


spheric disturbances caused darkness till 10 A. M., and | principal point of thermal] activity in the district, and 
the shocks of earthquake were accompanied with | there can be little doubt that beneath its surface the 
strong lightning and earth currents ; while at Hamil-| forces which culminated in the outbreak of Mount 


Our colleague Wolf had realized it in the interior ; 


ton, eighty miles to the west, the voleanic discharges | 
are said to have resembled the firing of great guns at | 
| sea. | 

The devastation caused by the wee is very | 
widespread, and it is believed that all the natives | 
round Rotomahana and Tarawera Lakes must have 
died. About a hundred Maoris are known to have 
perished. Mr. Haszard, the schoolmaster at Wairoa, 
and his four children and niece, and an English tourist | 
named Bambridge, are the only Euro as known to | 
be killed. The country for fifty miles around the | 
vicinity of the disturbance has been covered by the | 
discharge of stones and ashes, and large craters have 
risen up. Mount Tarawera is elevated 300 feet higher | 
than before. Lake Rotomahana has subsided, and has 
been transformed into an expanse of seething mud, 
and the renowned terraces are reported to be destroy- 
ed. Large areas are covered with volcanic dust and 
mud. During the disturbance the wind blew from 
the east, heavy snow fell on the ranges, and there was 
intense cold. 

The wide area forming the seene of the eruption has 
been the chief center of voleanic activity in New 
Zealand since the country has been known to Euro- 
peans, and, in fact, since the earliest period of Maori 
tradition. The region forms of itself a distinct vol- 
canic zone remarkable for its picturesque hot lakes, 
boiling geysers, and numerous thermal springs. For 
many years it has been the resort of tourists from all 
a of the world, and who reached it by way of 

auranga, a picturesque town on the east coast of the 
North Island, with a fine harbor opening into the Bay 
of Plenty. It is in this bay, about 30 miles from the 
mainland, that the first indication of voleanic activit 
presents itself in the form of Whakari or White Island, 
a cone-shaped mountain which rises abruptly fromthe 
sea to an altitude of 860 feet. The crater, about 144 
tniles in circumference, is in a condition of a very active 
solfatara, whose numerous geysers and boiling springs 








Tarawera were evolved. 

Lake Rotomahana, now said to be nothing more 
than a hole of seething mud and vaporous gases, 
formed in reality the wonderland of the region. Like 
Lake Tarawera, it was situated at an elevation of a 
little over 1,000 feet above the level of the sea. It was 
one of the smallest of the group of lakes, being about 
a mile long by a quarter of a mile wide. It was, how- 
ever, grandly picturesque, not only by reason of its 
unequaled features presented by the terraces, but like- 
wise on account of its steaming shores, with their 
countless hot springs, boiling geysers, steaming cal- 


| drons, and re mud pools, as well as by the bold, 
2 


rugged scenery which surrounded it on every side. 
The name Rotomahana in the native language means 
literally ‘‘hot lake.” The mean temperature of the 
water was about 80° F., while in the vicinity of the 
hot springs it rose frequently to 212° F. 


It was on either shore of this lake that the marvel- . 


ous terraces now unfortunately reported to be destroy- 
ed were situated. The largest of these singular forma- 
tions was Te Tarata, or the White Terrace, the out- 
line of which assumed a semicircular form and spread 
out at its base as it sloped gently down to the margin 
of the lake; the broad, flat rounded steps of pure 
white silica rose tier above tier white and smooth as 
Parian marble, and above them terrace after terrace 
mounted upward, rounded and semicircular in form. 
All were formed out of a delicate tracery of silica, 
which appeared like lacework congealed into alabaster 
of the purest hue; crystal pools shaped as if to re- 
semble the form of shells and leaves, and filled to their 
brims with water blue and shining as liquid turquoise 
charmed the eye, while around the — bright 
erystals of silica formed incrustations which made 
them ap as if set with a margin of miniature 

ris. At the summit of the terrace was a crater of 

ft. in diameter, filled to overflowing with brilliant 
transparent water in the form of a boiling fountain, 
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from which clouds of steam floated constantly upward. | dust, sand, and not stones, the discharge of mud, with, 
This boiling spring formed an intermittent geyser, | so faras known, no outflow of lava, and the overwhelin- 


which during its active intervals threw up a column 
of water to a height of over 100 ft. The crater, how- 
ever, was always overflowing, and the water, which | 
was highly charged with silica, had by a gradual pro- 
cese of deposition, extending probably over a vast 
period, formed the present system of terraces. The 
temperature of the water varied from boiling point to 
70° F. at the foot of the terrace, the summit of which 
was over 80 ft. above the level of the lake 

Immediately at the back of the White Terrace, and 
bordering the lake, was a rocky, desolate gorge seamed 
and furrowed in every direction with streams of hot 
water, while jets of hissing steam bursting from its 
sides marked the sites of subterranean fires. The high 
hills on each side of the gorge rose up in quaint, 
fantastic shape, and their rugged sides, composed of 
shattered volcanic rock, sent forth water and jets of 
steam from a thousand fissures. Here boiling geysers 
emitting clouds of steam lashed their hot waves about 
and foamed with a furious sound in rock-bound basins, 
while scattered over the greater portion of this fiery 
wilderness were innumerable fumaroles, all hard at 
work, shooting out steam and vomiting black streams 
of liquid mud. Some of these were round, some flat, 
and others cup-shaped, while not a few assumed the 
form of miniature voicanoes. 

It was opposite to this spot, on the further shore of 
the lake, that Te Otukaputrangi, or the * Fountain of 
the Clouded Sky ” of the Maoris, or the Pink Terrace, 
rose from the water of the lake to an altitude of nearly 
100 ft. Here the deposits of silica assumed the same 
general formation, and each terrace of steps was grace- 
fully and marvelously shaped with rounded edges 
which swept about in waving curves. The various | 
buttress-like masses which supported the fringed edges | 
of the terraces bent over and formed miniature grottoes 
resplendent with festoons of pink-tinted silica and 
rose-colored stalactites which appeared to have been | 
woven together by nature into an intricate network 
and then crystallized into their present shape. Here} 
the successive deposits or layers of silica-rock did not 
assume, like those of Te Tarata, a wonderful combina- 
tion of delicate lacework around the edges of the 
terraces, but the siliceous laminations appeared even 
thinner, and reminded one of the corrugated surface of 
pink satin rep. It was, however, the variegated tints 
of this wondrous structure which rendered it even 
more remarkable than the gracefully symmetrical pro- 
portions of its incomparable design. As the blue-tint- 
ed water came rippling and falling from terrace to 
terrace in miniature cascades, Te Otukapurangi look- 
ed radiant in its sparkling mantle of delicate pink; and 
as the golden rays of the sun shot far and wide, it 
changed with every shade of light, with brilliant hues 
of pink, amber, carmine, and yellow, which shone with 
a dazzling and metallic luster as they flashed and pal- 
pitated as it were in the warm, glowing air. 

At the summit of the terrace was a circular platform, 
in the center of which wasa steaming caldron formed 
by an alabaster-like basin about 100 ft. in diameter. 

ere the deep dark-blue water within a few degrees of 
boiling point lay without a + 5 upon its surface, 
and shone with the brilliancy of transparent crystal, 
while beneath the siliceous deposits, which encrusted 
the sides of the crater, assumed all the varied designs 
of acoral grove tinted in glowing colors of yellow, 
blue, and pink. 

From Lake Rotomahana the recent voleanic eruption 
extended to the Pairoa Mountains, which attain to an 
altitude of 1,000 ft., and which, when visited by Mr. 
Kerry-Nicholls, were hot, and quaking with internal 
fires, boiling mud pools, and coiling jets of steam that 
burst with a hissing sound from the deeply-searred 
hills. The base of this range, where the volcanic 
action was greatest, was formed of a burnt fiery-look- 
ing earth, broken here and there into enormous 
fissures, and dotted about with boiling pools and deep 
holes of hot, seething mud, while clouds of vapory | 
steam burst forth from the highest peaks. 

Following up the line of thermal activity across the | 
island, as yet not known to be affected by the recent 
outbreak, hot springs and geysers are found at 
Orakeikorako on the banks of the Waikato and in| 
various places along the whole valley of the rivers, and | 
notably at Wairakei, where the thermal activity is 
both widespread and extraordinary in its variety. At} 
Taupo, the great central lake of the island, geysers and 
other phenomena of the kind exist on its northern 
shores. From this point further across the lake the 
hot springs and geysers of Tokanu occur, while a short | 
distance beyond rises the cone-shaped form of Tonga 
riro, at an altitude of 7,000 ft.; the two craters, which 
are in a state of very active sol/fatara, constantly emit 
vast volumes of steam. Five miles to the south of the 
latter mountain rises the colossal form of Mount 
Ruapehu, which, with a base of over sixty miles, rises 
to an altitude of 6,000 ff. to the region of perpetual 
snow. This mountain, which was at one time the 
chief center of volcanic activity of the North Island, 
has been extinct from time immemorial, but jt is re- 
ported that during the recent eruption steam was seen 
to issue from the crater. It is the highest point of the 
north island, and was ascended by Mr. Kerry-Nicholls 
and his interpreter, Mr. Turner, in 1883.—Nature. 





| 





(NaTuRg.] 
| 


ing of an inhabited district under a deep covering of 
loose voleanic debris. 

In a region so subject to earthquake shocks as that 
which crosses the center of the North Island of New 
Zealand in a northeast and southwest direction, it was 
natural that no special attention should have been 
given to any greater gerne dees violence of the shocks 
before the date of this volcanic eruption. But no 
doubt facts bearing on this subject have been noted 
by local observers, and will indue course be published. 
From the newspaper accounts, indeed, there would ap- 
»ear to have been various precursory indications which 
in the light of subsequent events may not have been 
without importance. It is said, for instance, that the 
extinet voleano Ruapehu, the highest peak in the North 
Island, which since the discovery of New Zealand has 
never been known to manifest any activity, began to 
steam at the top some three weeks before the erup- 
tion. A fortnight previous to the catastrophe, a wave 
three feet high suddenly arose on the Lake Tarawera, 
lying at the foot of the mountain of the same name, 
and in tne very focus of the subsequent disturbance, 
and washed the boats out of the boat houses. Doubt- 
less there were other premonitory symptoms, besides 
earthquake activity, of the approaching event, though 
only a few days before their destruction the famous 
White and Pink Terraces were visited by a party of 
tourists, who observed no unusual vigor in the hot 
springs there, nor any indication whatever that these 
fairy-like deposits were so soon to be the theater of 
violent volcanic energy. 

About half an hour after midnight on the morning of 
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June 10, the earthquake shocks that are familiar to the 
inhabitants of the Lake District assumed an altogether 
unusual vigor and frequency. At the settlement of 
Wairoa, which is about five miles from the warm lake 
and sinter terraces of Rotomahana, the ground shook 
violently for an hour of more, the more powerful shocks 
following each other at intervals of about ten minutes. 
The alarmed inhabitants, startled from sleep, ran out of 
their houses or clungto each other inside for mutual 
assistance and encouragement. At tast, a few minutes 
after 2a.m., ashock of exceptional severity was followed 
by a deafening roar, and suddenly what is described as 


|a ‘pillar of fire” rose up from the crest of the mountain 


-THE RECENT VOLCANIC ERUPTION IN NEW) range some five or six miles eastward on the opposite 


ZEALAND |side of Lake Tarawera. The top of Mount Tarawera 
Raion coche |\(about 2,000 feet high) had been blown into the air, 
UntiL the report of a trained geologist has been re-| leaving a huge chasm on the flank of the mountain. 


ceived, we must be content with the narratives, often 

conflicting, of the surveyors and of the press corre- | 
spondents who hurried to the scene of the great cata- 
strophe that has recently devastated the wonderland of 
New Zealand. In the mean time, however, it is possible 
from the various accounts to trace the leading features 
of the eruption, and to note their resemblance to those 
of other recorded volcanic outbursts. It is impossible 
not to be struck with the analogy between the pheno- 
mena exhibited last June in New Zealand and those 
that accompanied the great Vesuvian eruption in the 
first century of our era. In both instances a mountain 
which had never been known to be an active voleano 
suddenly exploded with terrific violence, filling the air 
with ashes and stones. At each locality there were the 
premonitory earthquakes, the thick black pall of vol- 
canic cloud hanging over the mountain, the descent of 





The glow of the white hot lava in the interior ruddied 
the sky for miles around. Thousands of blocks of 
glowing lava, described as ‘‘ fire-balls,” were shot into 
the air. The canopy of dark ashes that soon gathered 
over the mountain and spread out for miles around be- 
came the theater of a violent electrical storm. It 
seemed to be torn asunder with incessant flashes of 
lightning, and the continuous peals of thunder, ming- 
ling with the bellowing of the volcano, increased the 
terror of the night. 

That an eruption should ever take place from the 
three huge truncated cones that frown over Lake Tara- 
wera was not regarded by geologists as a future proba- 
bility. They had been extinct even from the times of 
early Maori tradition, To their solitary and myste- 


many successive generations | bleaching on that 
high lonely plateau, which had thus come to possess a 
peculiar sanctity in the eyes of the Maoris, who would 
not willingly alee a white man to approach it. Not 
only were these great cones to all appearance extinet 
but the vol@anic action of the whole district was of 
that type of waning energy which geologists have cal}. 
ed the “‘solfatara stage.” New geysers might break 
out, rivaling or even surpassing those already active 
in the district, and the orifices of eruption might shift 
from place to place, involving considerable local dis- 
turbance in their transference ; but no one anticipated 
that in this district a great explosion, like the most 
gigantic outburst of Vesuvius, was likely to occur. 

The magnitude of the explosion nay be inferred from 
several facts which appear in the newspaper reports. 
An observer at New Plymouth, on the west side of the 
island, 150 miles from the scene of the disaster, saw the 
column of ashes rising far into the air, and computed 
its height to be not less than 22,000 feet. The noise of 
the explosion is said to have been heard at Christ 
Church, a distance of some 300 miles. The ashes fel] 
over a vast area of land and sea to the north and east 
| of the vent of discharge. Vessels sailing even 130 miles 
}away found the air thick with fine dust, which settled 
jon their decks. Near the scene of the explosion the 
| depth of accumulated ashes, still quite hot, was found 
| by some adventurous explorers, seeking to succor the 
| poor Maoris, to be not less than 20 feet. At a distance 
of 30 or 40 miles the deposit was still several inches 
thick, so stupendous must have been the amount of 
rock blown into powder by the great explosion of 
Tarawera. 

The materials ejected from that mountain appear to 
have consisted mainly of loose fragments of lava, cin- 
ders, ashes, and fine dust, with vast quantities of steam, 
while not improbably hot water and mud issued from 
the flanks of the voleano. So far as can be gathered 
from the narratives, there was no emission of lava, 
though, from the “ flames” and ‘“‘ fire-balls” so gener- 
ally referred to, it may eventually be found that mol- 
ten lava flowed out somewhere on the sides of the 
mountain. 

Not far from the base of the volcanic cone of Tara- 
wera lay the warm lake and sinter terraces of Rotoma- 
hana. The treacherous nature of that district has 
been often remarked—its steam vents, boiling pools, 
| hot, steaming soil, and eruptive geysers not always 

remaining in the same places, but apt with no warn- 
ing to break out at fresh points. This weird locality 
has been involved in the volcanic disturbances of the 
|region. The famous terraces have been blown into the 
air, and fragments of their sinter have been picked up 
among the. dust and ashes of the surrounding country. 
The lake on the borders of which they stood has been 
ingulfed. On their site scores of mud cones are vomit- 
jing forth stones and mud, and hurling clouds of steam 
|into the air. New vents for the escape of steam and 
the outflow of voleanic mud have been opened all over 
the country, and the aspect of the landscape has been 
entirely changed. A scene of fairy-like beauty has been 
| transformed into one of loathsome desolation. Even 
if the voleanic activity calms down and the sinter 
springs can recommence their work of deposition, many 
| generations must pass away before they can build up 
|again such terraces as have been destroyed. The new 
| features of the country will no doubt still prove attrac- 
| tive to tourists, but the marvelous staircases of Te 
| Tarata are a dream of the past. 
Among the features of the eruption on which it is to 
| be hoped that light will be thrown by the more detailed 
investigations of experts are the source and behavoir 
| of the mud that overwhelmed the settlement of Wairoa. 
| From the narratives of the survivors, showing that 
| the houses were crushed in from above, the mud seems 
to have descended through the air upon the district, 
mingled with ashes and stones. Rain fell during the 
night, but the mud could hardly have been formed in 
the air by the mixing of the rain and dry ashes. It 
appears to have come down as liquid mud, and was no 
doubt ejected as such from some neighboring vent. 
The orifice of eruption could scarcely have been the 
great cone of Tarawera ; more probably there were 
many vents, not only at Rotomahana, but nearer to 
Wairoa, by which a large amount of mud was discharged 
over the surrounding district. 

Another question that will no doubt receive careful 
consideration relates to the movements of the air 
during the time of the eruption. Barometric observa- 
tions at Rotorua and at places on the opposite sides of 
the island will be of much interest. rom the news- 
paper accounts it is clear that a great atmospheric dis- 
turbance accompanied the eruption. About an hour 
after the great explosion, a gale suddenly arose in the 
Rotorua and Wairoa district, and blew with such fury 
as to uproot and prostrate immense numbers of trees, 
and to strip off leaves and branches from those that 
were left standing. At Rotorua the direction of the 
hurricane was toward the scene of voleanic activity, as 
if the air were being drawn into the vortex caused by 
the explosion. A few hours laterthe gale assuddenly 
| ceased, and then ashes began to fall, borne northward 

by some upper current of air. We have yet to learn 
how far these atmospheric movements were connected 
with or independent of the eruption. 
| ‘There are some excellent geologists in New Zealand, 
| who have now arare opportunity of investigation. No 
' mud eruptions at all comparablein magnitude to those 
of this summer in New Zealand bave ever been known. 

The connection of these with the explosion of Tara- 
wera, the relation of the latter to the lava reservoir in- 
|side, the nature of the so-called ‘‘ flames” and “ pillar 
|of fire” so conspicuous on the night of the eruption, 
| the sources of the “‘ fire-balls,” and many other details, 
offer a wide and most interesting field for the colonial 
observers. Geologists all over the world will await 
with much interest the publication of their investiga- 
tions. : ARCH. GEIKIE. 


























PHOTOGRAPHING ALONG THE FIRE BELT. 
By A. H. Burton. 


[Ar the suggestion of the editor of the Otago Daily 
Times, | have torn outa few leaves from ‘* A Photo- 
grapher’s Diary,” which bear upon the scenes of the 
terrible convulsions of nature now at work, and have 
supplied a few annotations thereto.—ALFRED H. 





rious summits the natives had probably for centuries 
been accustomed to carry their dead. The bones of 


BURTON. ] 
That trip of mine—‘‘ Through the King Country with 
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the Camera” (see severfal issues of the Otago —_ 
Times in rp! last year)—was tolerably successful, 
think, but it did not content me, The distant views | 
got of Ruapehu and Ngaruhoe (Tongariro) from 
Taumaranui determined me to make an early occasion 
to plant my camera at the very feet of those giant 
mountains. Accordingly, late in October last, I got a 
“slant,” and, taking coach from Napier, I found my- 
self, in the evening of the second dey on the shores of 
the great inland sea, Lake Taupo. This glorious sheet 
of water—nearly thirty miles across—at once reminded 
me of our own Otagan lakes and sounds—I mean by 
being so utterly unlike. Here are no mighty steep-to 
walls, reared on the very margin of the water, their 
snowclad heads ever and anon bursting through the 
rifting clouds, as it seems, right overhead. Huge 
mountains there are indeed—Tongariro and Ruapehu 
to wit—but they lie back many a mile from the lake, 
and are seen very low down on the horizon ; but when 
the atmosphere is sifficiently clear to afford a full view 
of them, the picture seen from Tapueharuru is one of 
exceeding beauty. But beauty is only one of the at- 
tractions of this neighborhood ; for we are now all 
among geysers, steam holes, hot rivulets, boiling mud 
voleanoes, and other manifestations of satanic activity. 
Within a few hundred yards are the Crow’s Nest, the 
Little Crow’s Nest, the Witches’ Caldron, baths of 
alum and baths of sulphur, the Devil’s Pitch Pot, the 
Steam Hammer, and scores of other wonders and 
terrors. 

Tokaanu (we have now crossed over to the southern 
shore of Lake Taupo) is remarkable, even in this most 
remarkable region, for the number and variety of its 
natural warm baths. Within a couple of miles of 
Tokaanui is Waihi, famed for its waterfall; and be- 
tween the two places is the side of the pa of Te Heu 
Heu, head chief of the Tuwharetoa or Taupo tribe, a 
famous warrior and statesman of his time. One morn- 
ing, about forty years ago, the people of the next village 
suddenly missed a well-known object in the landscape. 
The pa of Te Heu Heu, with the chief and all his peo- 
ple, had vanished—buried in the night under a land- 
slip. The descendant of the chief—bearing the same 
nalme—sat to me for a portrait. It was most refreshing 
to see the old tattooed chief, while waiting for his turn 
under the camera, holding a looking-glass in one hand, 
and with the other carefully “‘ going over” and accen- 
tuating all his tattoo inarks with a pointed stick dipped 
in blacking. After the old warrior had been vallcaed 
off, it was intimated to me that the dusky maidens 
would not object to be ‘‘taken” in all the delicious 
abandon of the morning bath, if only every bystander 
(of course excepting the photographer) would ‘clear 
out.” This was of course agr to, and some most 
characteristic pictures of Maori life were the re- 
are 
Got a number of shots at the great mountain this 
morning under various atmospheric conditions, and 
then took up our camping ground as close as possible 
to its foot. Ngaruhoe was not visible from our tent, 
but then, right opposite us, was the saddle—a huge 
curtain of lava that connects Tongariro itself with the 
great voleano. To-morrow, all going well, we mean to 
reach the top of the burning mountain. Accordingly 
(we are now in ‘“‘next day”) we turned out of our blankets 
at half-past three, and having got breakfast over, and 
the photographic traps divided into three convenient 
“swags,” made astart from camp at 4:30. The saddle 
—which an inexperienced person might perhaps have 
rashly undertaken to reach ‘in half an hour, or three- 
quarters at the outside”—took us till a quarter to seven, 
and we had walked pretty smartly too, for we were 
fresh, and the air was cool, but not alittle of the way 





was just a scramble over lava a Now, before and | 
1e h 


right above us was our goal—t uge black cinder 
heap, veined with snow and capped with wreathing 
steam. 
summit ? 
mined to ‘ go at it.” 


Oh! that climb! Sometimes we 


were fortunate enough to ‘strike a patch” of hard | 
Then would | 


rock, and we got on gayly for a little. 
come a weary spread of loose lava, which gave no grip 
to the feet ; so that a long stride upward would only 
secure two or three inches of progress, the cinder 
treacherously giving way under our tread. 
in climbing all voleanoes!” No doubt! No doubt! 
But then my life has not been full of voleano climbing, 
so this experience had all the advantage (?) of novelty 
to me. As we mounted, the pauses for rest became 
more and more frequent ; and still the summit seemed 
scarcely any nearer. We turned aside more than once 
to the strips of snow that filled the rifts in the other- 
wise comparatively smooth sides of the mountain, and 
munched a piece of biscuit and a bit of the granulated 
snow alternately. My guides had hitherto led the 


way; and, ever and anon, when I was contemplating | 


giving up what I had now quite taught myself was 
just a fool’s enterprise, I would look up at them grow- 
ing more and more tiny, and, calling up pride to my 
assistance, once more trudge my weary way upward. 
About eleven o’clock—six and a half hens from the 
camp—I caught the guides up, only to learn that one 
of them was seized with giddiness, and ‘* wouldn’t go 
any further for twenty pounds.” Here was a fix! Now 
again was I sorely tempted to give in. Encouraged 
by the other guides, however, I screwed up my courage 
once more, and making a new division of the traps, we 
took a good, long rest—watching the descent of our 
imate, who seemed to think there would be no safety 
for him till he should reach the bottom of the cone. 
Down, down he went, and when we could no longer 
distinguish his tiny form, we two tackled the ascent 
once more, and precisely at noon I had the proud satis- 
faction of reaching the mouth of the crater with my 
camera and all appliances for taking twelve negatives ! 
I Was now on the summit of the great voleano, nearly 
1,000 feet above the sea! We found the crater to be 
really in triplicate. Away to the left of us rose a wall 
pierced with innumerable steam holes, so that the 
whole seemed to be a mass of burning matter thinly 
covered withearth. Right in front of us sank a basin- 
like hollow—a crater of the past—now, at all events, 
out of work ; while beyond we could see proofs of great 
fiery activity. Thitherward, after securing pictures all 
around us, we made our way. Getting along the lips 
of the crater was rather a ticklish proceeding; for there 
18 a walking space of only a few inches. On one hand 
yawns the crater, and on the other the side of the 
jmaountain, 


Should I ever plant my camera on yonder | 
I began to have grave doubts, but deter- | 


; I think I) 
hear some one say, ‘* Why, this is a common experience | 


We had to make our way very cautiously along the 
crater lips, for seams and crevices, with the sulphur 
exuding, were tolerably frequent ; and when I| stopped 
to focus a view, 1 had repeatedly to shift my feet, so 
hot were the cinders. It was scarcely pleasant, too, 
when, with a sudden change of wind, we found our- 
selyes enveloped in the sealding steam. Tangariro, 
Ngaruhoe, and Ruapehu are nearly in a line; and as 
we climbed the cone from the saddle of Tongariro, 
Ruapehu was on the further side of the volcano. 

I had a strong desire to make a picture of the great 
snowy mass of Ruapehu from the summit of the burn- 
ing mountain, and felt sure that if we steadily worked 
round the lips of - the crater, we should get a sight of 
the giant. We had ascended the mountain at the 
lowest dip of the crater ; and between us and Ruapehu 
it rose about a hundred and fifty feet higher than our 
point. We steadily pursued our somewhat dangerous 
way, and were richly rewarded ; for now, right oppo- 
site to us—just across the valley—albeit seven niles and 
ore away—is Ruapehu in all his glory! And no fur- 
ther round could we have got, for there is here a 
mighty chasm in the crater lip; and to attempt to 
clamber down and up again on the other side would 
be madness, as the way is a succession of pitfalls of 
steam and sulphur. Now I feel repaid for all the 
trouble and all the weariness, for I have photographed 
Ruapehu from the top of the burning mountain! We 
have now spent three hours on the summit, and hav- 
ing pean all the plates, prepared to take the back 
track. 

An hour and a quarter of descent—to set against five 
hours and a quarter of ascent, brought us again to the 
saddle, and the guides pushed on to camp, which I, 
proceeding more leisurely and confessing the fagging 
effect of the day’s work, reached at seven o’clock 
Having thus photographed from the voleanic cone, I 
thought I should like a portrait of the cone from the 
summit of Tongariro itself, so three days afterward we 
made our way thither. This was a tolerably stiff climb, 
but a trifle only compared with the other. At the top 
of Tongariro are numerous craters in various st \ 
some of them just spitting with steam, and others that 
look as if they had — been out of work—one in par- 
ticular being a huge circular plain at least half a mile 
in diameter, where we could imagine some Olympian 
games being carried on in a truly Titanic scale; the 
sides forming a perfect amphitheater with room for the 
whole population of Australasia as spectators. Again 
I got a “shot” at Ruapehu; this time with a huge 
rugged crater of Tongariro, the voleanic cone Ngaru- 
hoe, and Ruapehu itself, allin echelon. But the most 
noteworthy feature of Tongariro is not on the summit, 
but on the northern slopes, about two-thirds down, for 
that was the way we approached Ketetahi, which con- 
stitutes the grandest collection of steam holes to be 
found on the whole of the fire belt of New Zealand. It 
is as though the government had summoned a meeting 
of all the locomotives of the railway system, and as 
though they, in emulation of another assemblage we 
wot of, were blowing off steam at the same instant. 
Venturing here rather close to get a good ‘“‘shot,” I 
inadvertently ‘“‘put my foot into it,” breaking the 
crust and slipping into the sulphur workings, to the 
terror of my guide and the — of my camera. But 
no harm came of it, though I took the hint, and 
| focused at a safer distance for the future. Having 
| done the mountains, I returned to Tapueharuru, and 
| taking the Huka Falls on the Waikatoon my way, made 
ja day at Wairakei. If this — were only a little 
more comeatable, or if the White and Pink Terraces 
did not exist, the world would hear a great. deal more 
of the wonders of Wairakei; but as We have a very 
embarrassment of riches, we can afford comparatively 
to neglect this place. 

Mr. H. Dunbar Johnston, the Government resident, 
has been kindness itself in showing me round the im- 
provements in the new township of Rotorua, and in 
|smoothing my photographic way ‘with the chiefs of 
Ohinemutu. From Ohinemutu and Rotorua (for these 
just adjoin—representatives as they are respectively of 
bee old order of things and of the new) it is about an 
eight-mile drive to Wairoa. The latter half of the trip 
lis a most enjoyable one—through the Tikitapu bush, 
by the shores of the lake of the same name, the Blue 
Lake; leaving this, ascending a gentle hill, only to 
come upon another, the Green Lake (Rotokakahi). 
Before taking boat for the Terraces I took every‘object 
of interest in Wairoa—the fall (Te Maina), the old 
Maori Church, the wharepuni, or runanga house (Hine- 
mihi), the hotel, the landing place, Lake Tarawera 
itself from all points, the boss chief Aporo, his wife 
Ngareta, and everybody else of sufficient importance 
or of sufficient charms. 

[A special, if melancholy, interest now attaches to 
these pictures. The hotel is destroyed, many of the 
inhabitants are no more, and the face of nature gener- 
ally here is no doubt greatly changed. | 

From M’Rae’s hotel a steep winding path leads down 
to the boat sheds, and a six-mile pull across Lake Tara- 
wera brings us to Te Ariki, a Maori village just opposite 
Mount Tarawera. I secured a set of views of Lake 
Tarawera, of the mountain, of this village, and of the 
inhabitants, who gladly went (thus far) into the picture 
business. 

[It is feared that few, if any, can be left alive in this 
village, as it is close under the very center of the terri- 
ble convulsions of which we have just heard. ] 

We walk along a Maori track, now by the creek and 
now through the fern, for about twenty minutes, and 
Te Taratu—the White Terrace—is suddenly before us. 
I am not going to ‘‘gush.” Litterateurs, poets, and 
painters have all pictured it by pen and pencil; but I 
question if any one can truly realize the beauty of this 
terrace, and of its pink neighbor, by merely making 
the ordinary tourist’s passing visit. yn Oy as | 
was right in front of the White Terrace for eight days, 
I would sit gazing at it for hours—constantly finding 
new beauties, and on the very last day, when taking a 
final look, diseovering fresh charms. 

[Surely, the sadness we must feel at the loss of life 
that we know has attended the present eruption will 
not have to be increased by hearing that these terraces 
wave disappeared, or been defaced.|—Otago Daily 

mes. 











To make bay rum from the bay oil: Take 10 fl. dra- 
chms oil of bay, 1 fl. drachm oil of pimento, 2 fl. ounces 
acetic ether, 3 gallons alcohol, and 244 gallons water. 
Mix, and after two weeks’ repose, filter. 








THE ORIGIN OF LANGUAGES, AND THE 
ANTIQUITY OF SPEAKING MAN.* 


In the study of every science there arise from time 
to time difficult questions or problems which seem to 
bar the way of the student in one direction or another. 
It becomes apparent that on the proper solution of 
these problems the progress of the science mainly de- 
eee ; and the minds of all inquirers are bent earnest- 
y on the discovery of this solution. Such, in biology, 
are the questions of the origin of life and the genesis 
of species. Anthropology, and its auxiliary or com- 
ponent sciences of comparative philology, ethnology, 
and archeology, have their share of these problems. 
Among them, two of the nost important are undoubt- 
edly, in philology, the question of the origin of linguis- 
tic stocks, and in archwxology, the question of the epoch 
at which man acquired the faculty of speech. A brief 
consideration of these questions, in the light cast upon 
them by the most recent discoveries, may therefore be 
deemed to form an appropriate introduction to the 
work of our section. 

The question of the origin of languages must be 
distinguished from the different and larger question of 
the origin of language, which belongs rather to anthro- 
pology proper than to the science of linguistics, and 
will come under consideration in the latter part of our 
inquiry. Nor yet does our question concern the rise 
and development of the different tongues belonging to 
one linguistic stock or family, like the sixty languages 
of the Aryan or Indo-European stock, the twenty 
languages of the Hamito-Semitic family, the one hun- 
dred and sixty-eight languages enumerated by Mr. R. 
N. Cust as composing the great Bantu or South Afri- 
can family, and the thirty-five languages of the wide- 
> age Algonkin stock. Such idioms, however much 
they may differ, are in their nature only dialects. The 
manner in which these idioms originate is perfectly 
well understood. But we have no satisfactory theory 
to explain the distinction between the families them- 
selves. When, for example, we have traced back the 
Aryan languages and the Semitic languages to their 
separate mother-tongues, which we are able to frame 
out of the scattered dialects, we find between these 
two mother-tongues a great gulf, which no explanation 
thus far proposed has sufficed to bridge over. How 
strongly the sense of this difficulty has been felt by the 
highest minds engaged in philological study, will be 
evident from two striking examples. Sixty years ago, 
Baron William von Humboldt found it (as Dr. Brinton 
states) ‘‘so contrary to the results of his prolonged and 
profound ney | of languages, to believe, for instance, 
that a tongue like the Sanskrit could ever be develop- 
ed from one like the Chinese, that he frankly said that 
he would rather accept at once the doctrine of those 
who attribute the different idioms of men to an imme- 
diate revelation from God.” Fifty years later Prof, 
Abel Hovelacque, in his work, ‘‘ La Linguistique,” de- 
clared, as the final conclusion of science, that there 
could be no conceivable community of origin between 
systems so unlike as that of the Indo-European and 
that of the Semitic tongues. ‘* The abyss between the 
two systems,” he affirms, ‘‘is not merely profound ; it 
is impassable.” 

The number of distinct linguistic stocks is computed 
to exceed two hundred, most of which are found on 
the western continent. Various attempts have been 
made to explain their origin, but none have gained 
general acceptance. Some of the most eminent philo- 
logists have given up the question, in despair of a solu- 
tion. Yet the simple ond sufficient explanation has 
been lying close at hand, awaiting only, like many 
other discoveries in science, the observation of some 
facts of common occurrence to bring it to light. In 
the present case, the two observers who have made the 
conclusive facts known to us have both been Ameri- 
cans, and both of them writers of more than ordinary 
intelligence : but both were entirely unknown in this 
branch of investigation, and both, moreover, had the 
ill-fortune of publishing their observations in works of 
such limited circulation that their important contribu- 
tions to science have hitherto failed to attain the 
notice they deserved. 

Before setting forth the facts; it will be well to state 
at once the result of the inquiry. Briefly, then, the 
plain conclusion to which all the observations point, 
with irresistible force, is that the origin of linguistic 
stocks is to be found in what may be termed the 
language-making instinct of very young children. 
From numerous cases, of which the history has been 
traced, it appears that, when two children who are 
just beginning to speak are left much together, they 
sometimes invent a complete language, sufficient for 
all pur s of mutual intercourse, yet totally unin- 
telligible to their parents and others about them. The 
first to observe, though not the first to publish, an in- 
stance of this nature was Miss E. H. Watson, a lady of 
Boston, the authoress of several esteemed works on 
historical subjects. In giving to the world, in 1878, a 
treatise by her father, the late George Watson, on 
‘The Structure of Language,” she prefixed toit an essay 
of her own on the “ Origin of Language,” in which an 
interesting account is given of the ‘children’s lan- 
guage.” The children in question were twin boys, born 
in 1860, in a respectable family residing in asuburb of 
Boston. They were constantly together, and an intense 
affection existed between them. ‘ At the usual age,” 
the authoress states, ‘‘ these twins began to talk, but 
strange to say, not their ‘mother-tongue.’ They had 
a language of their own, and no pains could induce 
them to speak anything else. They persistently refus- 
ed to utter a syllable of English. heir mother relates 
that although she could not understand their language, 
she contrived, by attention, to discover what they 
wished or meant.” The important information is 
added that ‘‘even in that early stage, the language 
was complete and full; that is, it was all that was 
needed, The children were at no loss to express them- 
selves in their plays, their ‘chatterings’ with each 
other all day.” At last they were sent to a school, 
where they gradually learned English, as children 
learn a foreign language, and the memory of their own 
speech faded from their minds. 

Miss Watson, unfortunately, did not become aware 
of these circumstances until some time afterward, 
when all recollection of this peculiar language was 
lost, except of a single word. Another observer, at 





* Abstract of an address before the section of anthropology of the 
American Association for the Advancement of Science at Buffalo, Aug. 19, 
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about the same time, was more fortunate. A physician | direction is the circumstance, which has been noticed 
of Albany, Dr. E. R. Hun, in an article published in 1868, | by Major Powell, that, as a general thing, each linguis- 
in the ‘Monthly Journal of Psychological Medicine, un- | tic — has its own ae _ Of course, when 
der the title of “ Singular Development of Language in| the childish pair or group, in their isolated abode. 
a Child,” has given a clear and scientific account of a| framed their new language and transmitted it to their 
similar phenomenon, with specimens of the language. | descendants, they must ag oe at the same time 
In this case the speech was invented by a little girl, | have framed a new religion for themselves and their 
aged four years and a half, in conjunction with her | posterity ; for the religious instinct, like the language- 
brother, eighteen months younger than herself. About | making faculty, is a part of the mental outfit of the 
twenty of the words are given, most of which were | human race. i 

used in several allied acceptations, as mea, meaning| But we are now brought face to face with another 
both cat and furs; migno-migno, water, wash, bath;| problem of great difficulty. The view which has just 
bau, soldier, music ; odo, to send for, to go out, totake | been presented shows that all the vast variety of lan- 
away ; waia-waiar, black, darkness, a negro. The) guages on earth = have arisen within a comparative- 
language had its own forms of construction, as in mea | ly brief period ; and many facts seem to show that the 
wata-waiar, * dark furs” (literally, ‘“‘ fursdark”), when | peopling of the globe by the present nations and 
the adjective follows its substantive. Dr. Hun adds :| tribes of men is a quite recentevent. The traditions 
“She uses her Janguage readily and freely, and when | of the natives of America, North and South, have been 





she is with her brother they converse with great rapid- 
ity and fluency.” 
urther inquiries have shown that such cases of 
child-language are by no means uncommon, and these 
cases, it must be considered, are, after all, merely in- 
tensified forms of a phenomenon which is of constant 
recurrence. The inclination of very young children to 
employ words and forms of speech of their own is well 
known, though it is only under peculiar circumstances 
that this language acquires the extent and the per- 
manence which it attained in the cases now recorded. 
In the light of the facts which have now been set 
forth, it becomes evident that, to insure the creation of 
a speech which shall be the parent of a new linguistic 
stock, all that is needed is that two or more young 
children should be placed by themselves in a condition 
where they will be entirely, or in a large degree, free 
from the presence and influence of their elders. Lome 
must, of course, continue in this condition long enough 
to grow up, to form a household, and to have de- 
scendants to whom they can communicate their new 
speech. We have only to inquire under what circum- 


stances an occurrence of this nature can be expected to | 


take place. 


There was once a time when no beings endowed with | 


articulate speech existed on the globe. When such 
beings appeared, the spread of this human population 
over the earth would necessarily be gradual. So very 
slow and gradual, indeed, has it been, that oon out- 
lying tracts—Iceland, Madeira, the Azores, the Mauri- 
tius, St. Helena, the Falkland Islands, Bounty Island, 
and others—have only been peopled within recent 
historical times, and some of them during the present 
eentury. This diffusion of population would take 
place in various ways, and under many different im- 


gathered and studied of late years, by scientific in- 
quirers, with great care and valuable results. All these 
| traditions, Eskimo, Algonkin, Iroquois, Choctaw, 
Mexican, Maya, Chibeha, Peruvian, represent the 
people who preserved them as new-comers in the 
regions in which they were found by the whites. 
Ethnologists are aware that there is not a tradition, a 
monument, or a relic of any kind, on this continent, 
| which requires us to carry back the history of any of 
|its aboriginal tribes, of the existing race, for a period 
|of three thousand years. In the Pacifie Islands the 
recent investigations have had a still more striking and 
definite result. 

We know, on sufficiently clear evidence, the times 
when most of the groups from New Zealand to the 
Sandwich Islands were first settled by their Polynesian 
occupants. None of the dates go back beyond the 
Christian era. Some of them come down to the last 
century. In Australia, the able missionary investiga- 
|tors have ascertained that the natives had a distinet 
tradition of the arrival of their ancestors, who entered 
by the northwest coast. It is most unlikely that, 
among such a barbarous and wandering race, a tradi- 
tion of this nature should be more than two thousand 
yearsold. Probably it is much less ancient. We know 
positively that the neighboring group of New Zealand 
was settled only about five hundred years ago. Pass- 
ing on to the old continent, we find that the Japanese 
historical traditions go back, and that doubtfully, 
only to a period about twenty-five hundred years ago ; 





——_—= 
eastern Moravia; and in this’ jaw, also, the “ genial 
tubercle” was lacking. The inference derived from 
this evidence is strengthened by the peculiar shape of 
the crania belonging to this race, which are singularly 
low in the frontal region, leading to the belief that the 
third or lower frontal convolution of the brain, sone. 
times called™* Broca’s convolution,” was imperfectly de- 
, Veloped in the men of this race, as it is known to be jy 
the anthropoid apes. It is in this convolution that 
Dr. Paul Broca has determined the seat of the faculzy 
of language. Any lesion or disease of this part of the 
brain, as medical men are aware, produces aphasia, or 
the loss of the power of speech. 

The succeeding race, the cave men, or men of Cro. 
Magnon, , as their osseous remains show, not 
only the *‘ genial tubercle,” but remarkably high and 
well developed crania. Prof. De Quatrefages pro. 
nounces them *‘ a magnificent race.” heir carved and 
engraved implements display a superior artistic faculty, 
In the opinion of Dr: Broca, they were ‘on the thres- 
hold of civilization.” They seem to have been contem- 
poraries and perhaps offshoots of the highly endowed 
———_ of early Egypt and Assyria. These singu- 
arly gifted populations of northeastern Africa, south- 
western Asia, and western Europe were, so far as can 
be judged from the existing evidence, the earliest re- 
presentatives of speaking man on the globe. Yet there 
can be no doubt that they were descended from the 
river-drift race. We have not here to deal with the 
origin of a new species, but simply with that of a 
variety. 

That in some family of the primitive speechless race 
two or more children should have been born with the 
faculty and organs of speech is in itself a fact not spe- 
cially remarkable. Much greater differences between 
parents and offspring frequently appear. Among these, 
for example, is one so common as to have received in 
physiology the scientific name of polydactylism—a 
term applied to the case of children born with more 
than the normal number of fingers. M. De Quatrefages 
mentions that in the family of Zerah Colburn, the cele. 
brated calculator, four generations possessed this pe- 
culiarity, which commenced with Zerah’s grandfather. 
In the fourth generation four children out of eight still 
had the supernumerary fingers, although in each gen- 
eration the many fingered parent had married a person 
having normal hands. Plainly, he adds, if this Col- 
burn family had been dealt with like the Ancon breed 





those of China only about four thousand years ; those 


of sheep, a six-fingered variety of the human race would 


of the Aryans, vaguely, to about the same time ; the | have been formed ; and this, it may be added, would 
Assyrians, more surely, a little longer ; and the Egyp- | have been a far greater variation than was the produc- 
tians to the date fixed by Lepsius for Menes, not quite | tion of a speaking race descending from a speechless 
|four thousand years before Christ. No evidence of! pair. The appearance of a sixth finger requires new 


pulses ; sometimes as the natural result of increase and | tradition, or of any monument of social man, points to| bones, muscles, and tendons, with additional nerves 


overcrowding, sometimes through the dispersion caused | his existence on the earth at a period exceeding seven 
by war, frequently from a spirit of adventure, and | thousand years before the present time. Yet the inves- 
occasionally by accident, as when a canoe was drifted | tigations which have followed the discoveries of 
on an unknown shore. In most instances, a consider-| Boucher de Perthes have satisfied the great majority 
able party, comprising many families, would emigrate | of scientific men that human beings have been living 
together. Sucha party would carry their language lon the globe for a term which must be computed, not 
with them; and the change of speech which their| by thousands of years, but by tens and probably hun- 


isolation would produce would be merely a dialectical 
differeuce, such as distinguishes the Greek from the 
Sanskrit, or the Ethiopic from the Arabic. The basis 
of the language would remain the same. No length of 
time, so far as can be inferred from the present state 
of our knowledge, would suffice to disguise the re- 
gemblance indicating the common origin of such 
dialect-languages. But there is another mode in which 
the spread of population might take place, that would 
lead in this respect to a very different result. If a 
single pair, man and wife, should wander off into an 
uninhabited region, and there, after a few years, both 

rish, leaving a family of young children to grow up 

y themselves and frame their own speech, the facts 
which have been adduced will show that this speech 
might, and probably would, be an entirely novel 
language. Its inflections would certainly be different 
from those of the parent tongue, because the speech of 
children under five years of age has commonly no in- 
flections. The great mass of vocables, also, would 
probably be new. The strong language-making in 


stinct of the younger children would be sufficient to | 


overpower any feeble memory which their older com- 
nions might retain of the parental idiom. ‘The 


mother-tongue of the new community and of the 
nation that would spring from it. 

Those who are familiar with the habits of the hunt- 
ing tribes of America know how common it is for single 
families to wander off from the main band in this man- 
ner,—sometimes following the game, sometimes exiled 
for offenses against the tribal law, sometimes impelled 
by the all-powerful passion of love, when the man and 
woman belong to families or clans at deadly feud, or 
forbidden to intermarry. In these latter cases, the 


object of the fugitives would be to place as wide a | 


space as possible between themselves and their irate 
kindred. In modern times, when the whole country 
is occupied, their flight would merely carry them into 
the territory of another tribe, among whom, if well 
received, they would quickly be absorbed. But in the 
primitive period, when a vast uninhabited region 


we thee <n * children’s language,” would beeome the | 
n 


dreds of thousands. Writers of all creeds, and of all 
opinions on other subjects, concur in the view that the 
existence of man goes back to a remote period, in 
comparison with which the monuments of Egypt are 
but of yesterday; and yet these monuments, as has 
been said, are the oldest constructions of social 
man which are known to exist. How shall we 
explain this surprising discrepancy? How shall we 
account for the fact that man has existed for possibly 
|}two hundred thousand years, and has only begun to 
form societies and to build cities within less than seven 
thousand years? In other words, how, as scientific 
men, shall we bring the conclusions of geology and 
paleontology into harmony with those of archeology 
and history ? 

Fortunately, the geologists and physiologists them- 
selves, by their latest discoveries, have furnished the 
means of clearing up the perplexities which their ear- 
lier researches had occasioned. We learn from these 
discoveries that while a being entitled to the name of 
man has occupied some portions of the earth during a 
vast space of time, in one and ae meme two geological 
eras, the acquisition by this being of the power of 
speech is in all probability an event of recent occur- 
rence. The main facts on which this opinion is based 
must necessarily in this summary be very briefly 
stated. 

The earliest men of whom wehaveany certain know- 
ledge, the palwolithic men, as they are styled, are dis- 
tinguished by scientitic investigators, as is well known, 
into two distinct races, belonging to widely different 
epochs. Prof. Boyd Dawkins styles the earlier race 
the ‘‘river-drift men,” and the later the ‘‘ cave men.” 
The river-drift men were, in his view, hunters and 
savages of the lowest grade. In his opinion, this race 


leading ultimately to the brain. There is good reason 
to believe that the first endowment of speech demand- 
ed far less change than this. 

Many skilled observers have sought to discover 
by various indications, such as the accumulation of 
debris in caves, the layers of earth formed by streams, 
the growth of bogs, and other evidences, the time which 
has elapsed from the era of the cave men and the neo- 
lithic race to our own time. Ali their conclusions are 
in substantial accord. While the existence of the 
earlier race, the river-drift race, goes back to an indefi- 
nite period, which, according to some opinions, may 
exceed two hundred thousand years, nearly all the 
estimates place the appearance of the neolithic 
race, or men of the polished stone epoch, within seven 
thousand years, and that of their predecessors, the 
cave men, within eight thousand years, from our own 
time. 

The question of the region in which speaking man 
first appeared is one on which there is room for a wide 
difference of opiniou. It is a question about which no 
one will venture todogmatize. The natural supposi- 
tion, of course, would be that this first appearance 
took place somewhere near the centers of the earliest 
civilization. These centers were in Egypt and Assyria. 
Between these countries lies Arabia, in which, amid 
the sandy desert that protects the land from invasion, 
there are many oases, largeand small, blessed with a 
most genial climate and a fruitful soil. 

From that —— center, if such it was, the in- 
creasing popu ation would speedily overflow into the 

lains of Mesopotamia and the fertile valley of the 

ile; and there, or in their near vicinity, nearly all 
theanimals which were first tamed, and nearly all the 
lants which were first cultivated, would be found. 

e need not be surprised, therefore, to find that the 
great majority of investigators have looked to south- 
western Asia for the primitive seat of the human race. 
The most distinct tradition that has come down to us 
of the earliest belief respecting the creation of man— 
the tradition which is preserved in the Hebrew narra- 
tive—places it in an oasis on the Arabian border, and 





is now “as completely extinct as the woolly rhinoceros 


dates it apparently at about the time when, as all the 


|or the cave bear.” We have, he considers, no clew to| evidence seems to show, man endowed with speech 


| its ethnology ; and its relation to the race that succeed- 

| ed it is doubtful. 

| ‘The cave men were of a much higher order, and were | 
especially remarkable for their artistic talents. Prof. | 
De Quatrefages distinguishes the types of the two races 





stretched before them, it would be easy for them to|as the ‘man of Canstadt” and the “man of Cro-Mag- 
find some sheltered nook or fruitful valley, in which | non "—terms derived from places where crania belong- 
they might hope to remain secure, and rear their young | ing to these races have been found. Prof. A. De Mortil- 


brood unmolested by human neighbors. 

If, under such circumstances, disease or the casualties 
of a hunter's life should carry off the parents, the sur- 
vival of the children would, it is evident, depend 
mainly upon the nature of the climate and the ease 
with which food could be procured at all seasons of the 
year. In ancient Europe, after the present climatal 
conditions were established, it is doubtful if a family 
of children under ten years of age could have lived 
through a single winter. We are not, therefore, sur- 
prised to find that no more than four or five linguistic 
stocks are represented in Europe, and that most of 
these are believed to have been of comparatively late 
introduction. 

In California, on the other hand, where the climate 
is mild and equable beyond example, and where small 
fruits, roots. and other esculents abound at all seasons 
of the year, the aborigines are found tospeak languages 
belonging to no less than nineteen distinct stocks. In 
Brazil, where the same conditions prevail, more than a 
hundred stocks, lexically distinct, have been found to 
exist. A review of other linguistic provinces yields 
results which strongly confirm the views now presented. 
A curious ethnological fact which tends in the same 


let knows the earlier race as the ** Chellean man ” or the 
|**man of Neanderthal,” and the later as the ‘“‘“Magdale- 
oran man ”—designations also derived from localities 
where their remains or their implements have been 
discovered. An under jaw ofan individual of this race, 
the celebrated ‘‘ jawbone of La Naulette,” affords what 
| Prof. De Mortillet considers decisive evidence that its 
possessor had not the faculty of speech. This evidence 
is thus stated by him: “In the middle of the inner 
curve of the jaw, in place of a little excrescence called 
the ‘genial tuberele,’ there is a hollow, as with mon- 
keys. Speech or articulate language,” he continues, 
“is produced by movements of the tongue in certain 
| ways. These movements are effected mainly by the 
action of the muscle inserted in the genial tuberele. 
|The existence of this tubercle is therefore essential to 
the possession of language. Animals which have not 
| the power of speech do not posses the genial tuberele. 
|If, then, this tuberele is lacking in the Naulette 
jaw-bone, it is because the man of Neanderthal, 
|the ‘Chellean man,’ was incapable of articulate 
speech.” 


first appeared. 

The conclusions to which this inquiry, guided by the 
most recent discoveries of science, has directed us, may 
be briefly summed up. We find that the ideas of the 
antiquity of man which have prevailed of late years, 
and more especially since Lyell published his notable 
work on the subject, must be considerably modified. 
No doubt, if we are willing to give the name of man to a 
half-brutish being, incapable of speech, whose only 
human accomplishments were those of using fire and of 
making a single clumsy stone implement, we must allow 
to this being an existence of vast and as yet undefined 
duration, shared with the mammoth, the woolly rhi- 
noceros, and other extinct animals. But if, with many 
writers, we term the beings of this race the precursors 
of man, and restrict the name of men to the members of 
the speaking race that followed them, then the first 
appearance of man, properly so styled, must be dated 
at about the time to which it was ascribed before the 
discoveries of Boucher de Perthes had startled the civ- 
ilized world—that is, somewhere between six thousand 
and ten thousand years ago. And this man who thus 
appeared was not a being of feeble powers, a dull- 
witted savage, on the mental level.of the degenerate 
Australian or Hottentot of our day. He possessed and 
manifested, from the first, intellectual faculties of the 
highest order, such as none of his descendants have sur- 
passed. His speech, we may be sure, was not a mere 
mumble of disjointed sounds, framed of interjections 
and of imitations of the cries of beasts and birds. It 





In 1880, another jawbone belonging to this race was 
found by Prof. Maschka in the Schipka cave, in north- 


was, like every language now spoken anywhere on 
earth by any tribe, however rude or savage, a full, ex- 
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ressive, well-organized speech, complete in all its parts. 
he first men spoke, because they , along 
with vocal organs, the cerebral faculty of speech. As 
Professor Max Muller has well said, ** that faculty was 
an instinet of the mind, as irresistible as any other in- 
stinct.” It wasas impossible for the first child endowed 
with this faculty not to speak, in the presence of a 
companion similarly endowed, as it would be for a 
nightingale or a thrush not to carol to its mate. The 
same faculty creates the same necessity in our days ; 
and its exercise by young children, when accidentally 
isolated from the teachings and influence of grown 
companions, will readily account for the existence of 
all the diversities of speech on our globe. 





SEWAGE DISPOSAL IN BERLIN. 


By WALTER WYMAN, M.D., Surgeon United States 
“Marine Hospital Service, in the Herald of Health. 


THE system of sewerage in Berlin, begun in 1870, has 
been in full operation for nine years, and now includes 
seven of the twelve districts into which the city has 
been divided for sewerage purposes. 

The plan contemplates in each district a pumping 
station, where all the sewage is pumped to the irriga- 
tion fields, some 15 miles distant. Seven pumping 
stations are established. The irrigation fields are four 
in number, located to the north, northwest, south, and 
southeast of the city. The four fields contain 14,666 
acres of land. ‘ 

Of the stations which I visited, it will be more inter- 
esting to describe the one which operates the drainage 
from the middle section of Berlin, which includes the 
Unter den Linden with its palaces, and a densely popu- 
lated district as well. One might suppose that its 
location would be in some out of the way place, but 
we found it in a desirable portion of the city, not 
specially removed from other buildings, and only three 
minutes’ walk from one of the finest railway stations in 
Europe. The buildings and grounds had a neat and 
orderly appearance. 

In the yard I was first shown the large cistern into 
which is poured and through which is strained the 
sewage of the whole district, including the flush and 
rain waters. The district has a population of 130,000, 
and the quantity of sewage pumped here is about 
16,000 cubie meters daily. On Saturdays it is increased 
to 20,000 or 30,000. 





It requires but an hour and a half for all exerementa 
and other sewage to get from the place of deposit to | 
this cistern ; and so great is the quantity of water, that | 
by the time it is reached the exerementa are in thorough | 
solution. The water dilutes and renders them inoffen- | 
sive, and they are pumped away before putrefaction 
begins. It has been shown that in 500 cubic meters of 
the fluid there is but one cubic meter of solid matter ; 
and in fact this fluidity of the sewage and its very rapid 
removal appear to be the two features which make 
this system successful. 

The cistern has a capacity of 5,000 cubic meters. Its 
location is but a few yards distant from a busy street, 
and not more than 20 steps removed from the front 
entrance of the local manager's residence. It is covered 
with boards an inch apart, and upon stepping upon 
the platform we failed to notice any odor. Nosickness 
has been caused by it either in the manager's residence 
or among the laborers. Occasionally, it is necessary 
to flush it with water. 

An attendant raised a few of the planks to give us a 
view of the contents. It appeared about half full of 
simply a muddy-looking fluid, a bucketful of which 
was hauled up and emptied back, to show that it was 
liquid and without stench. The canal was visible 
through which the fluid was rapidly discharging into 
the cistern. It is elliptical, its longest and horizontal 
diameter measuring 3°40 meters, and its shortest or 
vertical diameter 2:90. The fluid is not pumped 
directly from this cistern, but has to pass into a suc- 
tion pit some 30 or 40 feet nearer to the engines. The 
outflow channel has the same capacity as the one just 
mentioned, but its mouth is on a higher level, and 
differs, too, in shape, being imperfectly elliptical, witb 
the longest diameter vertical instead of horizontal. 

Between the two openings, dividing the cistern into 
two equal parts, is an iron grating or strainer, the bars 
of which are perpendicular and two centimeters apart, 
and serve to catch paper, rags, etc., which are scra 
out every day or two and burned under the boilers. The 
fluid passes into the suction pit just mentioned, where 
there are six cylinders operated by six engines. The 
pit was opened for our inspection, and though the 
fluid was in agitation, there was no odor. Connected 
with the pit is an overflow for use when the rainfall is 
so great that the engines are unable to pump off as 
rapidly as the fluid collects. 

We are now prepared to observe the other half of the 
system, viz., its transmittal.of the sewage through the 
pipes to the fields. 

Taking the cars at the Anhalter Bahnhoff, a 20 
minutes’ ride brought us to the village of Lichtenfelde, 
a country place of ordinary appearance, as level as an 
Illinois prairie. 

As we approached the fields on foot, our noses were 
on the gut vive to detect the first polluted zephyr from 
the suspicious territory, but there was no zephyr of 
that kind. Presently we were on the borders of the 
fields, and made our way to a small collection of 
houses, inhabited by laborers and their families, to the 
number of about 100 people. Finding the office, our 
permit insured us prompt and polite attention. 

On going into the fields after noting the absence of 
odor, and the day was mild, our next surprise was the 
entire absence of machinery. The pumping force of 
the engines in Berlin is sufficient to throw the fluid to 
two central distributing points through channels 
Ineasuring respectively one meter and 75 centimeters in 
diameter. From these two central points distributing 
Pipes radiate in every direction for a certain distance, 
connecting with the open courses or ditches which ex- 
tend through the fields. At the point of junction of 
the pipes with the ditches, valves are provided for 
regulating the flow. 

There is no reservoir, the sewage being distributed 
as fast as it is received. But it sometimes happens 
that valves of a number of the distribution pipes are 
closed and at the same time an unusual amount of 
pumping is necessary at the station in Berlin, thus 
causing a sudden excess of sewage. ‘To relieve this, at 
each of the two central points just named there is 





erected a stand-pipe provided at the top with an over- 
flow which discharges into neighboring shallow basins, 
16 in number. These stand-pipes have the appearance 
of small towers, their tops being 21 meters above the 
city. The plain around Berlin is 30 or 40 feet above 
the city, and these pipes are about 30 feet above the 
level of the plain. 

A watchman is on duty at each tower to give notice 
of an overflow by means of a bugle, calling the work- 
men to open the valves. An automatic arrangement 
gives the same notice by a flag, or at night, a lantern. 

The fields over which we were looking contained 
3,333 acres. They receive the sewage from sections 1, 
2, and 3 of the 12 sections into which Berlin is divided. 
Five thousand cubic meters of liquid are distributed 
into them every 24 hours, of which 25 per cent. re- 
mains as deposit and 75 per cent. flows off as water. 
We were informed that for every 500 persons there is 
required about 224 acres of land, and that the area of 
irrigation land required is about one and a half times 
the surface of the city drained. The fields are very 
level, and are divided by avenues lined by small trees 
and by ditches and furrows. ‘The sections are of two 
sizes, the larger called meadow, for raising grass, and 
the smaller called beds, for the growth of vegetables. 

We inspected a particular meadow containing about 
four acres, and questioned a laborer at work on one of 
its ditches. It had been flooded four days before, 
and was to be flooded again on the following day. 
Its soil appeared simply dark and moist; a ditch 
surrounded it, two feet in width and one and a 
half feet deep, through which the sewage fluid was 
slowly running. The current was made stronger, in- 
deed quite forcible, by turning a valve at one corner of 
the meadow where an open ditch connects with the 
distributing pipe. To flood the meadow, the current is 
put on at full foree,and the surrounding ditch opened 
at various points on the meadow side. This meadow 
gave five cuttings of grass last summer. We saw others 
which had just been flooded, having the appearance 
of shallow ponds. About three days is required for the 
disappearance of the water. 

Besides grass, rye, oats, wheat, corn, and hemp are 
raised ; and in the beds, sugar beets. carrots, turnips, 
cabbage, and chicory. Cows are pastured in the fields, 
and are healthy. A laborer who had been employed 
here for five years, asserted that there was no sickness 
among the workmen, except rheumatism, caused by 
working on the moist ground, and that sometimes in 
the summer strangers complain of the odor, but the 
workmen never. The odor is experienced in the morn- 
ing when the stop valves are opened, and gas which 
has accumulated during the night escapes. This passes 
off ina few moments. There is some stench also when 
the ditches are cleaned, as they must be occasionally. 

The remaining point to be explained is the method 
by which these beds and meadows are prevented from 
becoming marsh-like and soggy, in other words, the 
drainage. They are all underlain by porous drain 
tiles, placed one or more meters below the surface. 
Where the soil is sandy, the tiles are about seven 
meters apart; where it partakes more of the nature of 
clay, they are but three»meters apart. The water col- 
lects in the tiles and runs into receiving ducts which 
empty into a main ditch. This ditch discharges into a 
small stream that flows into the river Havel. At 
Potsdam, the summer seat of royalty, the Emperor's 
palace, Babelsberg, is located directly on this river, 
and the water discharging into it is clear, inoffensive, 
and free from deleterious matter. 

Germans returning from America after an absence of 
10 or 20 years express surprise at the wholesome change 
in the sanitary condition of the city; and it is claimed 
that the health of the sections in which it has sup- 
planted the old cesspool system has been greatly im- 
proved. 

It is considered significant that the river Spree, flow- 
ing through the city, contains many more fish than it 
ever did before. Certainly, Berlin is a clean city. 
Rapidity of disposal and without offense are two 
characteristics of its sewerage system, and water, 
earth, and air, all in the greatest abundance, seem to 
solve for it the great sewage question. In estimating 
the positive value of the system, one must not forget 
the conditions, both adverse and favorable, which led 
to its adoption in Berlin In the first place, Berlin has 
no large river to receive its sewage, nor is it near the 
ocean. It is built in the level valley of the river Spree, 
which flows through a large plain. The — ison a 
lower level than the plain, but the soil of the latter is 
sandy, making the best kind of ground for the filtra- 
tion of sewage fluid. 








INORGANIC FOODS.* 
By N. A. RANDOLPH, M.D. 


IN considering the different food stuffs, we must 
regard water as of prime importance. In the average 
adult this body constitutes from fifty-nine per cent. to 
sixty-five per cent. of the entire weight. Older ob- 
servers have given this proportion somewhat higher ; 
thus Bernard, following Chaussard, gave the average 
proportion of water in the human economy as ninety 
per cent. This, however, was far too high, the error 
lying in the desiccation of the cadavers investigated, 
which were in this case subjected to destructive dis- 
tillation. Of the entire water of the body, we find 
fifty-five per cent. in the muscles and only three per 
cent. in the cerebro-spinal system and nerve trunks. 
We further find the amount correlated with the age of 
the individual; thus, in mice, there is found in the 
embryo eighty-seven per cent. of water; in the new 
born, eighty-two per cent., and at eight days old, 
seventy six per cent.; in the adult mouse, seventy per 
cent. In advanced age, in all mammalia, the tissues 
are again rich in water as in early youth. As the 
result of bad nourishment, also, the organism becomes 
richer in water ; thus, a carnivore (e. g., a dog) fed on 
bread will lose relatively little in weight, but will lose 
much urea, which substance, it need scarcely be said, 
is a result of the disintegration of the nitrogenous 
tissues of the body, such as muscle. On feeding him 
with meat, he at once loses weight and passes by 
various channels far more water than is ingested, 
although he is in reality gaining in flesh. A bread or 
potato diet favors the accumulation of water in the 
tissues of the human economy, also with the resultant 
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false appearance of health and misleading plumpness 
of the individual. On returning, however, to a nor- 
mal dietary containing the proper proportion of pro- 
teid material, there is a similar decrease in weight, and 
the water leaves the body literally in streams. We 
must regard water as an essential condition for the 
manifestation of all vital phenomena. It is a common 
carrier of pabulum to each minute part, and at the 
sawe time a scavenger for the removal of the waste 
products. Most chemical reactions and the action of 
ferments require water, as do also the molecular 
movements of nerve conduction and muscular con- 
traction. 

The percentage of water in organs cannot be greatly 
altered without corresponding disturbances in health. 
In certain diseases, as cholera, there is a diminution in 
the percentage of the water contained in the tissues of 
from five to six per cent. Asa result of this, however, 
the blood becomes thick and slow in its movement, 
urine is no longer excreted, and further removal means 
the death of the individual, or, in the lower forms of 
life, a suspension of all the vital activities until such 
time as the water removed shall be restored. Thus, 
the common wheel animalcules may be completely 
dried and kept, free from moisture, as an impalpable 
powder; but on the addition of water to this powder 
the animals in question immediately resume all vital 
activities, and if —aee to microscopic examination 
cannot be distinguished from other living and moving 
infusoria of the same genus. 

In the adult human body, water is constantly lost b 
urine, feces, skin, and lungs, chiefly, however, throug 
the former channel. The amount of water daily 
eliminated varies from two to three liters. It is re- 
newed and its normal proportion maintained by 
various drinks, the fluid portion of foods, and by the 
oxidation of carbohydrates. By this laxt method alone 
from three-fourths of a pint to one pint of water is 
daily formed in the average adult body. No decom- 
position of water occurs in the economy. 

In starvation the percentage of water is not decreased 
in spite of constant losses. This is due in part to pro- 
duction of water by the oxidation of carbohydrates, 
just mentioned, and to the fact that as the albumens 
of the body are destroyed in starvation the water 
which was combined with them becomes free. On this 
account combined hunger and thirst is more easily 
borne than thirst alone. Excess of water ingested 
only temporarily increases the water percentage of 
the various organs, the loss by the kidneys, etc., being 
almost immediate ; but before its excretion this ex- 
cess of water must circulate from cell to cell through- 
out the entire body, and in so doing it not incon- 
siderably increases the activity of the tissues. Thus, 
in a upon himself, Genth found that in his 
usual daily life he exereted from forty to forty-five 
grammes of urea. When, however, he drank from two 
to four liters of fluid in excess of his habitual amount, 
the amount of urea excreted was from forty-six to fifty- 
five grammes; that is, an increase of from fifteen to 
twenty-two per cent. 

In children, with whom both tissue activity and 
tissue destruction is very great, there is again a great 
demand for water, and an interesting clinical fact, first 
emphasized, I believe, by the late Dr. Meigs, of Philadel- 
phia, is that in the great majority of cases in which 
children cry without apparent cause, the origin of 
their distress is lack of the water needed to wash away 
the products of tissue change. 

From a hygienic standpoint it is of the greatest im- 
portance that the water drunk shall be pure, and the 
following brief rules by Fischer, perhaps the best 
authority upon this matter, will be found of service : 

he water must be clear, colorless, and odorless. 
The extremes of temperature through which it should 
exist at different times of the year are narrow, viz., 
from 6° to 12° C. (40°8° to 50° F.). It must not contain 
more than the most minimal amount of organic matter 
(0°04 of one per cent.), absolutely none of the organisms 
of decay, bacteria, etc. It must contain no ammonia 
or nitrous acid, and less than one-tenth of one per 
cent. of nitrates, sulphates, and chlorides. It must not 
contain more than 0°04 per cent. of magnesia, and, of 
course, no poisonous metals. 

Certain solid inorganic elements of food are absolutely 
essential to the well-being of the organism, for in their 
absence the tissues cannot be properly built up, nor 
can the processes in either the rolids or the fluids of 
the body goon. But for the constant renewal of these 
inorganic or ashy constituents of the body, not only 
would the characteristic activity of gastric and n- 
creatic juice and bile sooner or later be rendered im- 
possible, but some of the inorganic materials already 
existing in the tissues would be seized upon by the 
various acids—uric, sulphuric, ete.—which are con- 
stantly developed in the retrograde metamorphosis of 
tissue, and be excreted as salts, with a resultant loss of 
the normal degree of alkalinity of the juices of the 
body, and finally death. The presence of mineral con- 
stituents appears absolutely essential to the integrity 
of proteid matter, and their withdrawal entails a loss of 
most of its distinguishing characteristics. We find no 
coagulable proteid without its quota of inorganic salts, 
and these salts appear to be in a state of chemical 
union with the albuminoid. Thus in the lowest 
organisms, as the ameba, we find an appreciable quan- 
tity of alkaline salts, notably phosphates. Casein also 
isa yen: body remarkable for the tenacity with 
which it holds incorporated with it a large amountof 
phosphate of lime. Now, inasmuch as these inorganic 
constituents of the body are constantly passing from 
the economy in the excretions, they must as a conse- 
quence be renewed. The full importance of these 
substances was first appreciated by Liebig, whose at- 
tention was directed tothe subject by his studies in 
agricultural chemistry. Since the overthrow of his 
views as to the rapidity of tissue waste and repair, the 
subject of the inorganic food stuffs has not received 
the attention which its importance merits. The ques- 
tion of the amount of this form of food which is essen- 
tial to the organism is as yet unsettled. Certain it is, 
however, that in earlier life relatively greater quan- 
tities of the salts are needed, and that their absence 
from the food at this period produces results much 
more marked and immediate than would the same 
conditions in adult life. 

In starvation there is a continual elimination of the 
inorganic salts, which is explained by the fact that 
these salts are constantly set free in the destruction of 
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viously in comparatively firm chemical combination. 
When, on the other hand, there is attempted the so- 
called salt starvation, viz., the administration of pro- 
teids, fats, carbohydrates, and water, all in ample 
quantity, but from which all existing salts have been 
removed, the excretions are marked b 
plete absence of the inorganic salts. The cause of this 
apparent anomaly lies in the fact that the salts which 
were combined with the albumens of the tissues and 
circulating fluids are by the normal disintegration of 
these albumens set free, butinstead of being eliminated 
they enter into immediate combination with the newly 
introduced sa!tless albumens of the circulation. This 
ean endure, however, but for a relatively short period ; 
for in such recombination there is an inevitable failure 
to unite of a portion of the salts, which are thereupon 
excreted, resulting in such a diminution of the ashy 
constituents of the body as ultimately to induce death. 

Pigeons thus subjected to starvation by the with- 
drawal of all inorganie foods die in from thirteen to 
twenty-nine days, although abundance of the other 
food constituents may be given them. In twenty-six 
to thirty-six days, dogs similarly treated are reduced to 


such a miserable condition that a continuance of the | 


observation would mean almost immediate death. The 
characteristic symptoms of this species of starvation 


are muscular weakness and trembling, gradual blunt- | 


ing of the senses, with occasionally heightened reflex 
activity, and, finally, impaired digestion and death. 
No well marked changes are found in the bones of 
adult animals which have died under this regimen ; 
but with young animals the case is different. 
yigeons of the same age have been fed with wheat 
— which the major portion of the inorganic ma- 
terials was removed by maceration. To one series of 
these pigeons this wheat was given with distilled water ; 
to another series was given the same wheat with 
brook water, in which bits of mortar were allowed 
to stand. All the animals grew for a time, but those 
of the first series all died, exhibiting the symptoms 
of rachitis, while those of the second series remained 
to all appearances in good health. An examination 
of the bones showed that those of the pigeons re- 
ceiving no inorganic salts contained full ten per cent. 
less of solid matters than did those of the normally 
fed. Apart from the absence of lime salts in the 
food, diseases of the bone may supervene in young 
animals in which protracted diarrh@a or other di- 


gestive disturbances have prevented the proper 
son of inorganic foods. 
Perhaps the most striking illustration of the neces- 


sity of this class of food stuffs, and also of the dis-| 


turbances resulting from a very slight diminution in 
the amount of inorganic constituents present in the 
economy, may be found in the recent experiments of 
Ringer. 
distilled water which was properly aerated. 
in a few hours. 
larly placed in brook water, and remained alive with- 
out any food for many days. An examination of the 
distilled water in which the minnows had so speedily 
died revealed the presence of minute traces only of in- 
organic bodies, which had evidently dialyzed out from 
the body of the fish into the surrounding mediuin—a 
loss so slight as scarcely to be estimated, and yet suffi- 
cient to entail the destruction of the individual. 
Examining now the inorganic elements of food some 
what more closely in detail, we find them to consist of 
the salts of the alkalies, salts of the alkaline earths, 
and of iron, silica, and fluorine in various combina 
tions. There are also found in the excreta several 
bodies which have been erroneously regarded as 
excreted inorganic food stuffs, which are really pro- 
duets of tissue activity. As instances in point may be 
noted, the carbonates and sulphates of the urine, which 
proceed almost exclusively from the breakdown of 
vegetable acids and of proteid tissues respectively. 
The compounds of the several alkalies with chlorine 
‘and with phosphoric and carbonic acids are differently 
distributed, as was first noted by Liebig. Thus, in the 
firmer tissues, as is notably the case in muscle, there is 
found a preponderance of salts of potassium, while in 
the circulating fluids and juices of the body the 
sodium salts are found in greater abundance. The 
salts of the alkalies are chiefly removed from the body 
in the urine, being scarcely to be found in the feces of 
earnivora, and when found in the feces of men and 
animals, on a mixed diet, they arrive from the im- 
perfect absorption of foods which contain them. In 
diarrh@a, and in the semi-fluid excreta of many herb- 
ivore, they are present in notable quantity from the 
same cause. Under normal conditions the alkaline re- 
action of the saliva is due to the presence of salts of 
sodium ; but in inflammatory conditions of the mouth 


r 


hey died 


cavity the dominant salts secreted are those of potas- | 


sium. This fact would seem correlated with the ob- 
servation of Mannassein, that in fever the amount of 
the salts in the muscles is difninished, as a result of 
which there is excreted in urine three to four times as 
much potassium in fever as in health. A similar ac~ 
tion is also observed in starvation. 

The nature of food, and, to a large extent, the nature 


of its inorganic constituents, imparts characteristic re- | 


actions to the urine; thus vegetable foods asa rule 
contain a notable excess of the alkaline salts of potas- 
sium, and we accordingly find in the urine of herbi- 
vore a decidedly alkaline reaction. When, however, 
a herbivorous animal is placed upon animal food, as is 
the case with a sucking calf, or, what is the same thing, 
a starving cow which is consuming its own tissue, the 
urine assumes an acid reaction, due to the presence of 
acid sodium phosphate. The rationale of the secretion 
of acid fluids is but imperfectly understood. Ralfe 
has pointed out that under the influence of a weak 
electric current a decomposition occurs between neu- 
tral sodium phosphate and sodium bicarbonate, both 
of which exist in the blood, with the production of the 
acid sodium phosphate and normal sodium bicarbonate. 
This view is in some measure confirmed by the repeat- 
edly confirmed observation that an increased acidity of 
the urine occurs after the administration of the bicar- 
bonates of potassium, sodium, and ammonium. 

The importance to the economy of the carbonates of 
the alkalies, and, therefore, the importance of fresh 
vegetable food, from which they are most readily 
elaborated, must not be underestimated. To them is 
largely due the alkalinity of the circulating fluids of 
the body, an alkalinity whose disturbance is inevitably 
fatal. Reduction of the alkalinity of the circulating 
fluids is, however, difficult to attain ; amounts of dilute 


a nearly com-| 


Young | 


In these experiments minnows were placed in 
I I 


Minnows of the same age were simi- | 


| acid have been introduced into the stomach, and with- 
out marked disturbance, which, if absorbed and ex- 
lereted without change, would have been more than 
| sufficient to render acid all the solids and fluids of the 
economy. When, however, the foods capable of yield- 
ing carbonates, as the vegetable acids and the alkalies, 
are withheld, there is a different result, the elimina- 
tion of the acids constantly forming in the functional 
activity of the tissues is retarded, and when excreted 
they carry with them the salts of the body, with the 
ultimate production of the symptoms of scurvy. 
When, therefore, the alkaline constituents of the 


economy are for a long time withheld, we note dimin- | 


ished alkalinity of the circulating fluids, with dissolu- 
tion of the red corpuscles, ecchymoses on the mucous 
surfaces of the heart and mediastinum, and fatty de- 
generation of the heart and general muscular system, 
and also of the glandular organs. 

The production of a free acid, viz., as hydrochloric 
acid in gastric juice, from an alkaline fluid, the blood, 
| presents a problem of some interest. It has been ex- 
plained by the donble decomposition occurring be- 
tweed acid sodium carbonate and sodium chloride, 
with the resultant production of normal sodium car- 
‘ onate and hydrochloric acid. Some observers would 
substitute calcium chloride for the sodium chloride in 
the reaction just given; but in any case the principle 
lis the same. That the hydrochloric acid once formed 
should leave the blood for the stomach is not incom- 

prehensible, for the diffusive power of this acid ranks 
lamong the highest. Such reactions as these are valu- 
able accessions to knowledge, and are very necessary 
|steps in our approximations to ultimate trath; but 


| why such reaction should occur in the stomach and | 


| not elsewhere is as yet unknown. 

Of the uses of potassium chloride but little is known. 
Sodium chloride, however, has been more closely 
studied. The infant at thé breast receives daily on an 
average during its first year about twelve grains (0°79 
of a gramme) of salt. The adult undoubtedly takes 
proportionately more, and this excess can be regarded 
as of 


|the sense of taste. Salt, when introduced into the 
|economy, either by the stomach or directly into the 
veins, begins to appear in the urine within an hour 
thereafter. The maximum of excretion is reached in 
the third hour, and in eight hours it is all eliminated. 
| A curious mutual relation exists between the salts of 
| potassium and those of sodium ; an excess of sodium 
| chloride in the food produces an increased renal elim- 
ination of the salts of potassium. The converse also 
holds good, viz., an excess of potassium salts in foods 
|induces a rapid excretion of sodium chloride to such 
jan extent that intense salt hunger is experienced. 
This is not felé by men and animals living upon a food 
relatively poor in potassium. To men fed, as are toa 
large degree the poorer classes in many countries, upon 
| products of wheat, rye, potatoes, and the leguminose, 
all of which are relatively rich in potassium, salt be- 
comes more than a condiment ; it becomes an indis- 
pensable food, for it withdraws the potassium salts 
which otherwise—it would seem chiefly by their action 
upon the nervous system—poison the economy. Com- 
mon salt in such proportions as the healthy taste de- 
mands is undoubtedly a valuable stimulant to the 
nutritive processes. All agriculturists agree that the 
herbivorous animals of the farm thrive better upon the 
addition of salt to their food. It is further well known 
| that the withdrawal of common salt from the food of 
| domestic animals induces many symptoms of impaired 
nutrition. 

Ve have already discussed the absolute necessity for 
lime salts in young animals, but the extent of this need 
is surprising. The experiments of Soxhlet, Lehman, 
and Weiske coincide in showing that for the calf at 
ages of from two weeks to five months there is needed 
from ten to fifteen grammes of calcium daily. A large 
proportion of the lime salts used in the human body 
are obtained from drinking water. 

Iron, popularly regarded as a drug, is undoubtedly a 
food, for concurren tly the iron in the tissues and fluids 
of the body is being separated from its inorganic com- 
binations and eliminated, while the fresh increments 
|are being taken up from the food. Its avenue of elim- 
ination is almost exclusively by the feces, though 
traces are to be found in the urine. Contrary to popu- 
lar belief, the major portion of the iron of the human 
body is found, not in the blood, but in the muscles, 
even after their contained blood has been removed. It 
must, therefore, be borne in mind that the amount 
of iron found in the excreted matter is not a direct 
indication of the extent of the disintegration of 
hemoglobin. The precise amount of iron which is 
needed daily by the average adult is not fully estab- 
lished, but it ‘is evidently quite small. Perhaps the 
best approximation to the amount required may be 
|obtained from the analysis of the normal mother’s 
imilk. On this basis an infant during the first year 
| uses daily three and one-third milligrammes of iron, 
| 
} 





or, in other terms, a trifle less than twenty grains a 
year. In the healthy adult, in whom tissue waste is 
not so pronounced, and with whom also there are no 
claims for the process of growth, it is probable this 
amount will be fully sufficient if presented in the ap- 
propriate form for its proper assimilation. 

Silicie acid is found in very small quantities in bones, 
|hair, and blood. It is supplied by many vegetable 
|foods. Calcium fluoride is found in teeth, and, to a 
slight extent, in bone. 
| Fortunately for us, these inorganic foods whose with- 
drawal, as we have seen, exercises such deleterious in- 
| fluences on the economy are, as a rule, present in great 
|quantity in the actual foods in a mixed diet. In cer- 
| tain methods of preparing foods, however, their pro- 
| portion is much diminished ; thus, in the boiling of 
|meats and vegetables, a large quantity of these im- 
| portant food stuffs is extracted. Indeed, one of the 
chief dietetical advantages of salads and uncooked 
vegetables in general is that these elements have not 
| been removed. 
| There is a very rational and economical method em- 
| ployed in French family cookery, which it would be 
| well to employ in this country. This consists in the 
| use of a large pot, whose contents are kept constantly 
}at a gentle heat, and into which is poured all the 
water in which meat and vegetables have been boiled. 
After some simmering down, this extract, with some 
addition of flavoring. forms not only a good and ap- 
petizing soup, but retains as a food what otherwise 


value chiefly as a condiment ; that is, as a stimu- | 
ry to appetite and digestion, Which acts by pleasing | 


ld I been lost, viz., the i " feed! aia 
would have mn viz,, the inorganic food st 
whose valye we have just considered. tui 


TUNNEL BETWEEN DENMARK AND Swrpey.— 
The Swedish and Danish newspapers have for some 
days been distussing schemes for the construction of a 
tunnel between Denmark and Sweden, under the 
|Sound. The question of a submarine way between the 
two countries has been raised several times, but never 
so seriously as now. M. A. De Rothe, the engineer, 
who has been for several years employed as an engineer 
on the Panama Caual works, in the name of a Freneh 
company has just presented to the two governments 
interested a plan for cutting a tunnel between Copen- 
hagen and Malmé, in Sweden. The tunnel would be 
seven and a half miles long, in two parts, of which two 
miles would lie between the islands of Amak and 
| Sattholm, and five and a half between the latter island 
and the Swedish coast. The estimated cost is £1,200,000, 
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for preparing rollers for flour mil!s and similar purposes, by which 
& number of grooves are simultaneously cut.—1 illustration..... 8922 
The Jacquelin & Chevre Excavator.—For use in railroad build- 
ing and canal cutting, which can excavate a cut by a continuous 
process, disposing of the material automatically.—3 illustrations... 8923 
e Steam Goliath.—Full dimensions of apparatus, engine, and 
boiler.—1 illustration 
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- GEOLOGY. -—The Recent Volcanic Eruption in New Zealand.—Ac- 
count of the New Zealand eruption of July 10. 1886, with map show- 
log See region disturbed.—] illustration (map). ............ cececccces Mm 

he Volcanic Kruption in New Zealand.—A full account of 

> same Catastrophe; crater phenomena; the white and pink ter- 
OB ccccccccesesce Dace e ne een ee Cee eneeeeeetesee Heeee + ee erwrewsecnnenee & 

VL. METALLURGY.—The Davy Steel Plant.—A review of this new 

application of the Bessemer process onthe small scale, and for 
smaller steel works.—Fully illustrated by 9 figures. 

VIL. MISCELLANEOUS.—On the Education of Engineers,’ and on 

I rees conferred by Schools of Engineering.—By Dr. R. H. 
THURSTON.—A paper read at the Buffalo meeting of the A. A. A.S. 
—The titular subject fully treated of in all its aspects; a plea for 
the further elevation of the profession; its divisions; suggestions 
for degrees in course and for advanced degrees.,............ gee 
Photographing Along the Fire Belt.—By A. H. BURTON.—A pho- 
tographer’s experience in the region of the recent New Zealand 
Sia ccnsdcendenncan:: - | ancocnnssesescececesensshesepeeseese<scnancens 

VILL. NAVAL ENGIN EERING.—Rudder Holdfast.—Arrangement for 

securing a rudder or allowing it to move only in one direction.— 
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Torpedo Boat for the Japanese Governmen The new urmored " 
sea going torpedo boat, the largest hitherto constructed—3 figures. 8919 
- PHILOLOGY.—The Origin of Languages and th 
Speaking Man.—By HORACE HALE.—A paper read at the’ Hamels 
mooting of the * e A. ca meerenting account of the Watson 
children, who had a language 0: neir own; t ang 
instinct of children _— preter 
X. TECHNOLOGY.—The “ Dea” Drop Box Motion for Looms.—Ap- 
paratus for producing pattern eflects on woven goods; its applica- 
tion to a four box loom.—3 illustrations......... ee 900.0 cocesdcamaa 4 
The Manufacture of Chloroform.—A_ concise account of the ma- 
terials used for manufacturing chloroform—? illustrations.. 
Ihe Nickel Plating of Wires.—A short account of a continuous 
process for plating coils of wire of any length.—1 illustration. a 
SANITARY ENGINEERING AND HYGIENE. 
Foods.—By N. A. RANDOLPH.—A lecture delivered before the 
Franklin Institute.—Of great value to all, as applying to the prob- 
lem of health and constitutional strength; giving a view of the 
functions of water and inorganic salts in the animal economy ; 
their absorption, elimination, and influence upon health...... 
Sewage Disposal in Beriin.—By Dr. WALTER WYMAN, U. 
geon.—How the problem of sewage disposal has been solved in 
Berlin by the irrigation system ; its perfection and good results in 
avoidance of river pollution. ies (theca . ad : chase 
fhe Sewer Gas Destructor.—A novel method of destroying or 
rendering soluble in water the offensive matter in sewer gas by 
means of electricity..... Coe ee eeecccccccccceessceceecces: ceccee secceseces 


PATENTS. 


In connection with the Seientifie American, Messrs. Monn & 
Co. are solicitors of American and Foreign Patents, have had 42 years’ 
| experience, and now have the largest establishment in the world. Patenw 
are obtained on the best terms. 

A special notice is made in the Selentific American of al) inven- 
tions patented through this Agency, with the name and residence of the 
Patentee. By the immense circulation thus given, public attention is di- 
rected to the merits of the new patent, and sales or introduction often 
easily effected. 

Any person who has made a new discovery or invertion can ascertain, 
| +a of br ~?. whether a patent can probably be optained, by writing to 
| Munn & Co. 

We also send free our Hand Book about the Patent Laws, Patents 
Caveats, Trade Marks, their costs, and how procured. Address 


Munna & Co., 361 Broadway, New York. 
Branch Office, 622 and 624 F St., Washington, D. C, 
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